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Cover Crops Increase Crop Yields 


Condensed from The Southern Planter 


Dr. A. L. Grizzard 


Associate Agronomist, Virginia Agricultural Experiment Station 


HE prime object of farming 

is to produce profitable 

crops. The successful grow- 
ing of such crops depends largely 
upon the fertility of the soil and 
good cultural methods. 

Any scheme of maintaining or 
increasing the fertility of soils, 
while producing crops efficiently, 
depends to a large degree upon 
use of crop rotations, lime, and 
fertilizer. There are, however, 
other important practices which 
must be considered, including the 
use of good seed, adequate till- 
age, efficient utilization of farm 
Manure and crop residues, insect 
and disease control, and the use 
lof cover crops. 

Profitable farming may be said 
to have its beginning in a well- 
adapted system of crop rotation. 
Legumes in a rotation increase 
fertility by adding organic mat- 
ter and nitrogen to the soil. Non- 
legumes, when grown as cover 
ffops or for green manure, con- 
serve soluble plant foods and add 


organic matter. Organic matter 
gives the soil life and vitality 
through improving the fertility 
and physical condition, increasing 
the water-holding capacity, and 
promoting the growth of helpful 
soil bacteria. 

The lack of organic matter is 
an important cause of low crop 
yields on many farms. The same 
deficiency may be blamed for a 
great amount of soil erosion. In 
many parts of the country erosion 
is carrying away many times 
more plant food than crops are 
removing. The organic matter 
content of most soils must be in- 
creased in order to obtain the 
best results from the use of lime 
and fertilizer. Much can be done 
to increase and conserve the sup- 
ply of organic matter by good 
farm practices, including the 
growing of legumes and other 
cover crops. 

Cover crops preserve fertility 
by preventing leaching and ero- 
sion. Nitrogen is the most ex- 
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pensive of the plant food ele- 
ments and is most subject to 
serious loss by leaching. Cover 
crops take up the soluble nitro- 
gen and retain it for the use of 
crops that follow. At the same 
time, cover crops keep the ground 
covered and reduce erosion. 

From the standpoint of soil 
fertility, the most important 
function of legumes is that of 
gathering atmospheric nitrogen 
through the activity of bacteria 
that thrive on the roots of prop- 
erly inoculated legumes. Good ro- 
tations should, therefore, contain 
leguminous crops to add nitrogen 
to the soil and to increase its 
content of organic matter. 

In the Cotton Belt, on prac- 
tically every farm producing cul- 
tivated crops such as corn, cot- 
ton, and tobacco, and in clean 
cultivated orchards, there is an op- 
portunity to use winter cover crops 
to advantage. The valuable effect 
of such crops in increasing yields 
of the following cash crop is well 
illustrated by an experiment con- 
ducted at the Virginia Experi- 
ment Station for a period of 
seven years. Corn grown without 
a legume harvested for hay pro- 
duced 35 bushels. When the 
clover was turned under, the yield 
of corn was 40 bushels per acre. 

In a four-year experiment, the 
Virginia Experiment Station wheat 
was fertilized at the rate of 400 lbs. 
to the acre with an 0-14-6 fertil- 
izer. Soybeans grown for cover 
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crop between wheat harvested jp 
June, and the fall sowing of the 
next year’s crop significantly jp. 
creased the yield of the neg 
wheat crop. The yield of whea 
without soybean residue was 19,] 
bushels; when soybeans were cyt 
for hay, 22.6 bushels; and whep 
they were turned under, 292 
bushels to the acre. 

In an experiment conducted by 
the North Carolina Experiment 
Station, corn grown continuously 
and fertilized produced only 193 
bushels to the acre, while com 
grown in a three-year rotation of 
corn, wheat, and red clover pro- 
duced 37.3 bushels to the acre. 

In another experiment in 
North Carolina, corn fertilized 
with superphosphate and potash, 
when following soybeans that 
were cut for hay, yielded 41. 
bushels to the acre. But when 
soybeans were harvested for seed 
and the vines turned under, the 
yield of corn was 47.7 bushels to 
the acre. 

In a seven-year test at the 
South Carolina Experiment Ste 
tion, the average yield of cotton 
receiving a complete fertilizer, 
but without a cover crop, was 
1,182 pounds of seed cotton per 
acre; while the yield of cotton 
with fertilizer and a turned under 
crop of rye and vetch was 1,439 
pounds. 

Turning under of legume covet 
crops not only increases yield d 
the crop that follows but also im 
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proves quality. This is clearly 
shown by figures obtained by 
the Virginia Experiment Station 
in a nine-year test in which crim- 
son clover and vetch were seeded 
in the corn at the last cultivation 
and turned under the next spring 
for corn again, as compared to 
corn grown without any legume 
cover crop. The corn under both 
treatments received an annual ap- 
plication of an 0-14-6 fertilizer. 
Where no cover crop was grown, 
the yield of corn was only 6.4 
bushels to the acre and 53 per 
cent was marketable. But where 
the crimson clover and vetch 
cover crop was turned under, the 
yield of corn was 31.1 bushels to 
the acre and the percentage 
marketable was 82.7. 

Growing legumes and non-le- 
gumes between crops which are 
adequately fertilized and turning 
under all or a part of the cover 
crop will do much to improve the 
fertility of the land and increase 
crop yields. 

One of the basic needs of most 
southeastern farms today is to 
have living plant roots in the soil 
throughout the year, so far as 
possible, in order to check the 
loss of the plant food and soil by 
leaching and erosion. This, of 
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course, means proper land use 
and presupposes, among other 
things, the use of adequate lime 
and fertilizer as well as the best 
possible cropping system that in- 
cludes a legume or non-legume to 
keep the ground covered during 
that part of the year when it 
would ordinarily be left bare. 

No crop can produce beyond 
the ability of the soil to feed it. 
The use of commercial fertilizers 
provides a practical and eco- 
nomical means of supplying avail- 
able plant food to meet crop 
needs and soil deficiencies. How- 
ever, the nitrogen requirements 
for crop production can be sup- 
plied in part, economically, by the 
use of summer and winter legume 
cover crops. But usually the most 
profitable of all is a good crop 
rotation which includes the liberal 
use of lime and commercial plant 
foods. This results in larger 
yields per acre of better quality 
corn, wheat, cotton and other 
crops. Also larger hay crops of 
higher quality for feeding, which 
means more manure as well as 
much heavier root and stubble 
growth and vigorous cover and 
green manure crops to be return- 
ed to the soil. 





Performance-Testing Beef Sires 


Condensed from Successful Farming 


Bradford Knapp, Jr. 


Bureau of Animal Industry 


UCH has been written in 
the past few years on 
registers of merit for 
meat-producing animals. Each 
writer has pointed out the fal- 
lacy of the show-ring standards 
and the need for more efficient 
ways of evaluating meat animals. 

For the last eight years the 
Bureau of Animal Industry, as 
well as several of the state ex- 
periment stations, have been 
working on methods of evalua- 
tion of efficiency characteristics in 
beef cattle. 

Several methods have been 
tried and we have reached a 
point where we know that we can 
measure differences between the 
progeny of different bulls. 

Let us consider some of the 
problems that are involved in the 
establishment of a method of 
measuring performance in beef 
cattle. By logic, we can arrive at 
some conclusions with respect to 
the progeny performance test: 1. 
Each calf must have an equal op- 
portunity to develop its full 
potentialities as regards efficiency 
of gain and carcass qualities. 
Therefore, measurement must be 
taken at a time when each calf 


may have equal opportunity. 2. 
The test should naturally be com- 
pleted at as early an age as pos- 
sible. 3. The test must measure 
the qualities desired, efficiency of 
gain, and carcass quality. 

It would be quite advantageous 
if we could evaluate each calf at 
birth for efficiency of gain and 
carcass quality. We have tried 
evaluation of inherited ability to 
grow and efficiency during many 
periods of the calf’s life. Birth 
weight was suggested by some as 
a means of evaluation. They rea- 
soned that the inherited growth 
tendencies were active during the 
period of gestation and that birth 
weight would be indicative of 
this. A study of the birth weights 
of calves by various sires indi- 
cates that little of the variation 
in this factor is due to inherited 
growth tendencies. Weaning 
weight or rate of gain during the 
suckling period was tried, but the 
results were negative. Each calf 
did not have an equal opportun- 
ity, and thus calves with inherited 
ability to grow rapidly might be 
held back by the milk production 
of their dams while others might 
have sufficient to fulfill their 
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needs for growth. All in all, this 
period proved to be exception- 
ally poor as a means of evaluat- 
ing genetic variability. Efficiency 
of gain in the feedlot did, how- 
ever, show rather definitely that 
there were differences among 
sires. Following a very careful 
study of these periods, the Bu- 
reau of Animal Industry pro- 
posed a method of measuring 
performance in beef cattle in the 
fall of 1936. 

' The method proposed by the 
Bureau is as follows: Steers are 
weaned at a constant weight of 
500 pounds, irrespective of age, 
and are placed on feed until they 
reach 900 pounds. The feed con- 
sists of corn and alfalfa hay. Rec- 
ords are kept of all feed con- 
sumed during the feeding period. 
At the end of the feeding period 
the steers are slaughtered, and 
certain quality measurements are 
made. The final score is obtained 
from efficiency with which the 
gain is produced in the feedlot 
and a quality score based on car- 
cass grade. 

Let us consider why it is de- 
sirable that all animals be of the 
same initial and final weights. We 
know that the weight of an ani- 
mal has a rather direct relation- 
ship to the amount of feed re- 
quired for its maintenance. 
Therefore, if we wish to study 
the relative efficiency with which 
animals can convert feed, these 
animals must be of the same 
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weight. By putting all animals on 
feed at 500 pounds and taking 
them off at 900 pounds, we have 
arbitrarily made these animals of 
the same weight. This makes it 
possible for us to compare one 
with another. We know also that 
carcass quality cannot be com- 
pared between animals that have 
made different total gains while 
on feed. For example, a steer that 
made 400 pounds gain in the 
feedlot should be better than a 
steer that made only 300 pounds 
gain, provided that both steers 
have the same inherited ability to 
produce desirable carcasses. By 
setting the standard so that each 
animal must make 400 pounds, 
we make it possible to compare 
the carcass of one animal with the 
carcass of another. In other 
words, we have eliminated any 
variation in management so that 
differences observed are inherited 
differences. 

We have been working on a 
more practical method of evalua- 
tion in which, by using correction 
factors for initial weight and for 
total gain, each steer could be 
corrected to a constant weight in 
the same manner as the dairy- 
man corrects his milk production 
to a “mature average.” Tenta- 
tive correction factors have been 
worked out, but more data must 
be available before we can put 
too much reliance on these fac- 
tors. 

The next question to be an- 
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swered is the number of steers 
necessary to evaluate the breed- 
ing worth of a particular bull. 
Naturally the larger the number 
tested, the more accurate the re- 
sults. In dairy cattle five half- 
sisters have been considered as 
sufficient to test a bull for milk- 
production. Would the same 
number of progeny be sufficient 
for beef cattle? Indications from 
the data accumulated to date in- 
dicate that five steers will give a 
fairly accurate estimate of a bull’s 
ability as a sire. This means that 
a young bull can be tested and 
his breeding ability fairly well 
known by the time he is three 
years of age. 

Since the sire contributes but 
half of the inheritance of the calf 
tested, a consideration must be 
given to the effect of the dam. In 
dairy-cattle testing, the sire is 
credited with the gain or loss of 
the progeny’s production from 
the production of the dam. In 
beef cattle, the problem of dam- 
daughter or -son comparisons be- 
comes more difficult. In the first 
place, heifers and steers are 
physiologically quite different in 
their response to feed. Also, we 
cannot kill the heifer and still use 
her for breeding. There are, how- 
ever, two lines of action open to 
us. First, we can test the heifers 
as we do the steers over a stand- 
ard weight period and then cor- 
rect for differences due to sex. 
From this we can make a logical 
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dam-son comparison, giving the 
sire only what he is worth. The 
second method, and one that in 
the initial stages of a beef record- 
of-merit program must be used, 
depends upon complete random 
selection of the cow-test herd. 
The cows in the test herd must 
be random selected as to breed- 
ing, conformation, weight, size, 
and represent the average of the 
breed. The sire may then be ac- 
credited with any change from 
the breed average with respect to 
efficiency of gain and carcass 
quality. For example, if the breed 
average for efficiency is 16 
pounds gain per 100 pounds of 
digestible nutrients and middle 
choice in carcass grade, then a 
sire whose calves produce 18 
pounds of gain on the same quan- 
tity of feed must be a better sire 
than the average, provided the 
cows were not selected. 

The question naturally arises 
as to whether such a test would 
help the breeder or feeder in se- 
lecting the better sires. An ex- 
ample of some of the results may 
help to answer this question. At 
one of its stations the Bureau had 
two pure bred bulls of the same 
breed but not closely related. Bull 
A was the son of an International 
Grand Champion and Bull B was 
an equal if not better bred bull in 
view of prize-winning ancestry 
in his pedigree. As an individual, 
Bull B was considered the better 
of the two. The progeny, how- 
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ever, of Bull B required almost 
twice as much feed to produce 
100 pounds of gain as did the 
progeny of Bull A. In carcass 
quality the progeny of Bull B 
were slightly superior to that of 
A, but the differences in feed re- 
quired were enough to more than 
compensate. What does this dif- 
ference mean in dollars and cents 
to the cattle-feeder? Let us as- 
sume that corn is worth 60 cents 
a bushel and alfalfa hay is worth 
$20 a ton. The calves sired by 
Bull B would have cost $31.66 
more for the 400 pounds gain 
than did the calves by Bull A. 
Figuring all costs, we find that 
the feeder would have lost about 
$20 per head on the calves sired 
by Bull B and would have made 
about $12 per head on the calves 
by Bull A. There is not a feeder 
in the country that could have 
made money on the poorer bull! 

At still another station two 
quite closely related bulls had 
been tested and one was found to 
be consistently more than 10 per- 


cent better in efficiency than the 
other. This is relatively a small 
difference yet even this 10 per- 
cent is worth breeding for. 

At the Agricultural Research 
Center, Beltsville, Maryland, we 
have tested three rather closely 
related bulls. One is a_ half 
brother to a grand champion, the 
second a son of the first, and the 
third was the son of the same 
grand champion, or, in other 
words, father, son, and nephew. 
On show-ring standards they 
would have been placed in that 
order. On performance score, the 
half brother to the grand cham- 
pion was by far the best of the 
three bulls and the other two re- 
versed their placing on foot. 

It would seem from this survey 
of performance with cattle that 
the testing of sires has proved to 
be entirely sound from a practical 
breeding standpoint. A program 
can be developed for perform- 
ance-testing beef bulls that is ac- 
curate, simple, and economically 
feasible to the breeder or feeder. 








Pastures for Hogs 


Condensed from Hog Breeder 


Prof. C. E. Aubel 


Kansas State College, Manhattan, Kansas 


ASTURES are essential to 
the economic production of 
swine. They provide pro- 

teins of the kind and quality that 
will supplement the home grown 
grains and provide the body 
building materials needed by 
young pigs. Pastures supply min- 
erals in the form of lime and 
phosphorus that are necessary for 
bone development. They also are 
rich in the vitamins that help 
keep the pig thrifty and vigorous 
and help him to utilize his food 
more efficiently. 

The value of pasture for hogs 
is not solely in the nutrients that 
it contains; it also causes the hogs 
to exercise. The succulent laxa- 
tive green feed and the exposure 
to sunshine tend to keep them in 
better health than if confined to 
small cramped quarters. Also, 
pigs on pasture scatter evenly the 
manure they produce. 

An average of three experi- 
ments at the Kansas Agricultural 
Experiment Station showed that 
alfalfa pasture for pigs on full 
feed produced about 10 per cent 
greater daily gains, and a saving 
of about 15 per cent in the 


amount of feed required for 100 
pounds gain, when compared 
with drylot fed pigs on balanced 
rations. If corn alone is fed in 
both dry lot and on pasture, a 
saving of at least 40 per cent will 
be made in the feed required for 
a given gain. 

Pigs fed on pasture during the 
summer will do better when fed 
in a dry lot in the fall than those 
that have never had green feed. 
Most spring pigs, especially those 
farrowed in May or June, are not 
ready for market when the pas- 
ture season closes and therefore 
in condition to respond more 
readily to grain feeding in the 
dry lot than pigs that were not 
pastured. 

Pigs may be carried through 
the summer months on pasture 
with very little grain, which is 
advisable when corn is high in 
price. Tests at the Kansas Agri- 
cultural Experiment Station in- 
dicate that pigs fed only 1 pound 
of corn and 0.2 pounds of tank- 
age per pig daily will remain 
thrifty on alfalfa pasture. They 
grow but do not fatten and, 
therefore, make excellent feeder 


Reprinted by permission from the Hog Breeder, Union Stock Yards, Chicago, Illinois, 
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pigs at the end of the pasture sea- 
son. The production of thrifty 
100 to 125-pound feeder pigs is 
dependent upon a good pasture 
crop. 

Feeding Corn and a Supple- 
ment on Pasture.—The fact that 
most pastures are rich in protein 
causes many hog men to question 
the advisability of feeding tank- 
age or other protein rich supple- 
ment to hogs on pasture. Tests 
at the Kansas Agricultural Ex- 
periment Station show that the 
daily gain of pigs receiving one- 
fourth pound of tankage per head 
per day in addition to corn and 
alfalfa pasture was 60 per cent 
greater than the daily gain in the 
lots receiving no tankage in addi- 
tion to corn and alfalfa pasture. 
The cost of gains was 9 per cent 
less in the tankage fed lots. Pigs 
fed tankage in addition to corn on 
alfalfa pasture will be more thrifty, 
eat more feed, and make more 
rapid and economical gains. Only 
enough tankage should be fed to 
balance the corn, which is about 
one-half as much as when pigs 
are in the dry lot. When pigs on 
pasture are full fed on corn they 
will not eat enough of the bulky 
green forage to balance their ra- 
tion entirely, so they will gain 
more rapidly if some protein- 
rich feed is added to help balance 
It. 

Pasture Considerations.—There 
are several requirements to keep 
in mind when selecting a pasture 





crop for hogs. The pasture crop 
selected should be adapted to 
local soil and climatic conditions. 
The ideal forage for hogs should 
be able to withstand tramping. It 
should be able to furnish pasture 
for a long period and also with- 
stand drought and hot weather. It 
is an advantage to have perma- 
nent pastures, but it should be re- 
membered that annual crops lend 
themselves better to methods of 
sanitation. 

It is not always advisable to 
have all the pastures fenced into 
small areas. However, if some 
are small much benefit will be 
derived by more thorough grazing. 
Proper rotation is easier if the 
pasture lots are small. Also sani- 
tation may be improved. It is 
frequently desirable to pasture 
individual sows and their litters 
in separate areas. When this is 
done small pastures are more 
efficiently utilized than large ones. 

The crops from which a selec- 
tion may be made vary in their 
desirabilities and growing habits. 
It is important to choose the crop 
on the basis of adaptation to local 
conditions. 

Where it can be grown, alfalfa 
is no doubt the most valuable 
forage crop for hogs. 

It is a valuable forage because 
of its heavy yields, long grazing 
season, good feed value, palat- 
ability, and its high protein, min- 
eral, and vitamin content. It sup- 
plies succulent forage in late 
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summer when many other pas- 
ture crops have dried up or lost 
their palatability. 

Alfalfa is the best forage addi- 
tion to grains because of its high 
protein and mineral content. In 
fact, mature hogs may be main- 
tained on good alfalfa pasture 
without loss of weight. Young 
pigs should, however, receive 
some concentrated feed on alfalfa 
pasture. For brood sows, a corn- 
alfalfa forage ration is quite satis- 
factory during the summer. 

Alfalfa should not be pastured 
too heavily with hogs if the stand 
is to be safeguarded. The number 
of pigs an acre of alfalfa will 
carry cannot be definitely stated 
because of the differences in stand 
and in feeding and management. 
Generally speaking, about 15 to 
18 fattening pigs should be the 
average permitted on an acre of 
this forage. If the crop is not 
pastured the first year after seed- 
ing, its ability to withstand 
tramping will be increased. The 
number of hogs allowed to graze 
should be limited so that one or 
perhaps two cuttings of hay may 
be secured in addition to the 
forage. Fencing a field into small- 
er areas and grazing them uni- 
formly and in rotation will in- 
crease the permanency of the 
stand. 

Rooting by hogs on alfalfa is 
detrimental. The inclination to 
root may be caused by a poorly 
balanced ration. If pigs persist in 
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rooting when fed a balanced ra- 
tion they should have rings put 
in their noses. 

Medium and mammoth red 
clover are adapted to cool, moist 
climates. The two species are 
much alike and may be used ip- 
terchangeably. Some swine grow- 
ers interchange them with alfal- 
fa because they are similar jn 
the feed constituents they sup- 
ply. However, since alfalfa furn- 
ishes such a uniform supply of 
forage and is more drought re- 
sistant, it has a distinct advan- 
tage over the clover. Medium or 
mammoth red clovers are bien- 
nials and fit well with crop ro- 
tations, and although good forage 
crops, they do not make a uni- 
form growth throughout the sum- 
mer and tend to become woody 
and hard early in the season. 

For best results the clovers 
should not be pastured until they 
have made a growth of eight or 
ten inches, nor should they be 
pastured too close, especially in 
the late fall, since this increases 
the danger of winterkilling. 

Two varieties of biennial sweet 
clover, namely the white and the 
yellow blossom, may be grown 
in about the same regions as al- 
falfa. The white blossomed va- 
riety is best for hog forage. It is 
moderately drought resistant, but 
lacks palatability and often grows 
somewhat rank. It may be sown, 
broadcast, or drilled in late 
March or early April at the rate 
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of 15 to 18 pounds vf scarified 
seed to the acre. It may also be 
sown with oats and pastured af- 
ter the oats are cut. 

The first year’s growth should 
not be pastured until the plants 
have reached a height of eight 
inches. Sweet clover for pasture 
should not grow too rank nor 
should it be grazed too close. The 
first year’s growth may be pas- 
tured until late in the fall. The 
second year’s growth comes early 
and is very abundant for six or 
eight weeks. It goes to seed about 
midsummer and only little pasture 
is received the remainder of the 
year. 

' Several tests have been con- 
ducted with first-year sweet clov- 
er at the Kansas station. In one 
test just as large and as eco- 
nomical gains were secured as 
with alfalfa pasture. In this test 
90-pound pigs receiving corn and 
tankage self-fed were divided in 
two groups. One group was pas- 
tured on sweet clover, the other 
on alfalfa. The average daily gain 
for the sweet clover pastured 
group was 1.42 pounds, and for 
the alfalfa pastured group was 
1.34 pounds. The feed required to 
produce one hundred pounds of 
gain was practically the same in 
each lot. Another year a similar 
test with 60-pound pigs resulted 
in daily gains of 1.51 pounds on 
alfalfa and 1.13 pounds on sweet 
clover. The feed required per 100 
pounds gain was about the same, 
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but the average amount of corn 
consumed daily per pig was 
greater in the alfalfa lot than in 
the sweet clover lot. The sweet 
clover pasture in the test first re- 
ferred to was of very fine growth, 
due to an unusually dry season, 
whereas the sweet clover in the 
second test was very rank, due 
to a wet season. The pigs prob- 
ably ate more sweet clover than 
alfalfa, which explains why those 
on sweet clover ate less corn than 
those on alfalfa pasture. 

Sudan grass is one of the most 
satisfactory annual pasture crops. 
It should not be seeded until 
warm weather at the rate of 18 
to 20 pounds to the acre. It 
should be pastured steadily so 
that a rank growth will not de- 
velop. It furnishes pasture until 
the latter part of September or 
until a killing frost, and when 
once established has great carry- 
ing capacity if moisture condi- 
tions are favorable. If it grows 
too rank, clipping will improve 
the grazing, since this stimulates 
the growth of new shoots with 
tender leaves. Chinch bugs relish 
Sudan grass, and if grown near 
wheat or oats when chinch bugs 
are a menace, it soon becomes 
seriously infested. 

In a feeding test conducted at 
the Kansas station it has been 
shown that for all practical pur- 
poses Sudan grass is as efficient 
a pasture as alfalfa for fattening 
pigs during the summer and fall 
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months. The 72-pound pigs pas- 
tured on Sudan grass gained 1.19 
pounds per day while those on 
alfalfa gained 1.23 pounds, when 
the corn was full-fed by hand, 
and a quarter of a pound of tank- 
age per day was fed each pig. 
Tests have also demonstrated 
that it is necessary to feed a pro- 
tein supplement to full-fed pigs 
on Sudan grass pasture. 

Rape is an excellent forage 
crop for hogs, but hot, dry 
weather retards the growth. Rape 
should be sown early at the rate 
of six or eight pounds to the acre 
either with the drill or broadcast. 
Rape grows luxuriantly if mois- 
ture and other climatic conditions 
are satisfactory. If pastured care- 
fully throughout the summer it 
will persist late into the fall until 
heavy frosts occur. It should not 
be pastured until it is 8 to 10 
inches high. The Dwarf Essex is 
the most generally grown variety 
for hog pasture. 

Kentucky bluegrass may be 
grown quite successfully, but in 
the middle and western parts it 
cannot be relied upon. Where 
Kentucky bluegrass is available, 
it furnishes an excellent early 
spring pasture. It often dries up 
and makes a poor pasture during 
midsummer. When this occurs, 
hogs must have their grain ration 
increased, or other forages must 
be supplied. No experimental 
work has been carried on at the 
Kansas Station, but work at 
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other stations indicates bluegrass 
is not as good as alfalfa. 

Its chief drawback, as with all 
permanent pastures, is the ten- 
dency for it to become infested 
with round worm and other in- 
fectious diseases. Hogs enjoy 
rooting bluegrass to find grub 
worms. 

Cane and grain sorghums make 
satisfactory pastures, but their 
use is limited, because more sup- 
plementing feeds are necessary 
than with the other crops. 

Rye makes excellent late fall, 
winter, and early spring pasture. 
It is the earliest pasture crop in 
the spring and is of special use 
for suckling sows and litters. Rye 
for pastures should be drilled as 
near the first of September as 
possible at the rate of about one 
and one-half bushels to the acre. 
The spring pasture season is 
relatively short. It may be fol- 
lowed by Sudan grass and this 
will furnish pasture until frost. 

Strictly speaking, cowpeas and 
soybeans are not considered pas- 
ture crops for hogs, because the 
plants are easily destroyed by 
pasturing. They are most valu- 
able when planted with corn and 


‘used as a protein supplement 


when the corn is hogged down. 
Cowpeas do not stand grazing so 
well as soybeans and should not 
be grazed until the seed has fully 
developed. 

Pasture Rotations —For best 
results with pastures a rotation 
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should be followed, for pastures 
used year after year soon become 
infested with worms and other 
diseases. Pigs are more easily 
raised if kept on clean ground. 
Bringing clean ground to the sur- 
face at frequent intervals helps 
avoid trouble from round worm 
and various infectious diseases. 
Rotating crops for pastures pro- 
vides a variety of forages for 
pigs and will help combat various 
diseases. 

Since alfalfa is the best pasture 


Year Field No. 1 
ee Firstyear sweet clover 
Second ..... Second yr. sweet clover Rye in 
Rye sowed in Sept. Sudan 
May 
a Rye in early spring 
Sudan grass sowed in 
May 
Fourth ..... First year sweet clover 


Field No. 2 


First year sweet clover 


Second yr. sweet clover 
Rye sowed in Sept. 
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for hogs in Kansas, and is easily 
grown in most parts of the state 
it usually should be the crop on 
which the rotation is founded. A 
suitable substitute can be sup- 
plied by annual or biennial pas- 
tures in a rotation of three or 
four years. The pastures used for 
this may be Sudan grass, oats, 
rape, or sweet clover. A four-year 
rotation, using substitutes for al- 
falfa or where alfalfa is not 
adapted, is illustrated in the fol- 
lowing outline: 


Field No. 3 


Second yr. sweet clover Rye in early spring 
Rye sowed in Sept. 


Sudan grass sowed in 
May 
early spring First year sweet clover 


grass sowed in 


Second yr. sweet clover 
Rye sowed in Sept. 


Rye in early sprin 2 
Sudan grass sowed in 
May 


In some sections perhaps rape might be substituted for the Sudan grass, 


or wheat for rye 

































Proof That It Will Pay 


AN | afford to take land out 
of production, keep it clean, 
cultivated and sow it to al- 

falfa in the fall?” It is not always 
easy to answer that question. We 
may take the experience of Ed 
McElvain, Linn county, asa meas- 
uring stick or guide, to see whether 
we can afford this practice. 

Mr. McElvain is a good farm- 
er, with the usual number of live- 
stock on his farm and the knowl- 
edge of the value of alfalfa. 

Plowing started June 2, and 
required 171 hours of horse labor 
and 57 hours of man labor. For 
spreading lime it required 22 
horse hours and 19 man hours. 
The lime was applied on June 28 
and 29. Lime was required on 
only 7 acres. Fifteen tons were 
applied. Disking was done June 
6 to 9, and required 96 horse 
hours and 32 man hours. Drilling 
the seed and applying the super- 
phosphate required 13 man hours 
and 26 horse hours. 

Effort did not stop with the 
seeding. "Hoppers were a serious 
menace and before the young 
plants came thru Mr. McElvain 
started his control work. August 
31, four days after he finished 
seeding, he put out poison, fol- 
lowing this with poisoning on 
September 2, 7, 9, 11, 14, 16, 18, 
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to Fallow for Alfalfa 


Condensed from Kansas Farmer 


and 21. This required a total of 
4.5 hours of his time. The ex. 
pense chart on this field shows: 


200 lbs. alfalfa seed $ 54.83 
15 T. agricultural lime 30.00 
1 T. superphosphate 31.40 
Drill hire 2.80 
Poison bait for hoppers 1.60 
157.5 man hours at 25c $9.38 
411 horse hours at 8%c 34.25 
Total cost on 13.8 acres $194.26 
Average cost 14.08 


This may look high but if we 
will spread this cost over four 
years it makes the annual cost of 
$3.52, which is perhaps cheaper 
than any annual crops which 
could be put in on the farm. 

The report of the Kansas State 
Board of Agriculture shows al- 
falfa pays greater returns than 
any other general crop. Mr. Mc- 
Elvain could afford to make a 
good effort to get a stand and he 
was very successful. No loss was 
sustained from “hopper damage 
and very little winter killing. 

Mr. McElvain left little to 
chance. First he clean-tilled his 
land, kept weeds down and con- 
served moisture. Then he had the 
soil tested to determine lime re- 
quirements and found 7 acres 
needed liming and he applied 15 
tons. He found that phosphate 
paid so he put on a ton of phos- 
phate on the 13.8 acres. He sowed 
seed that had been inoculated 
with nitrogen-fixing bacteria. The 
result was a good stand of alfalfa. 


Reprinted by permission from the Kansas Farmer, Topeka, Kansas, June, 1939 
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The Draft Horse of Tomorrow 





Condensed from The Rural New-Yorker 


R. W. Duck 


NY. prophesy relative to 
future types and breeds is 
necessarily based to con- 
siderable extent on present trends 
and economic considerations. 
These have no permanency, so 
all forecasting statements are al- 
ways somewhat speculative. It is, 
however, of interest and value to 
plan breeding programs to con- 
form with public demand based 
on requirements which are not 
too distantly removed. 
Imaginative flights which are 
too visionary may be impractical, 
yet every great breeder of live- 
stock has always been somewhat 
of an idealist and creator. 
Percherons 
The Percheron, as is true of 
other French Draft breeds, was 
founded on cold-blooded mares. 
These Flemish horses were rather 
slow, heavy, coarse, long-haired, 
sluggish and mostly colored 
black. The introduction of hot- 
blooded Oriental out-cross stal- 
lions is reputed to have first oc- 
curred when Charles Martel de- 
feated the Saracen invasion of 
France in 732. During the subse- 
quent centuries further blood in- 
fusions were made from Barbs, 
Turks and Arabs. From these 
crosses and selective breeding was 


developed the greatest of early 
day stage-coach horses, known as 
the Percheron. To be registered 
in the Percheron Stud Book of 
France, it was necessary that 
foals be born in what then con- 
stituted the province known as 
La Perche in Northwestern 
France. This area has since been 
divided into various smaller de- 
partment designations. 

Preceding the advent of rail- 
roads the early Percheron pro- 
vided efficient horsepower for the 
overland vehicular traffic of the 
times. According to contempo- 
rary publications these early 
stage-coach Percherons were the 
ultimate for speed combined with 
power and stamina. It is recorded 
they stood about 16 hands high, 
weighed between 1,300 and 1,500 
pounds, were very closely 
coupled, had considerable hair on 
legs and fetlock, were probably a 
trifle leggy, with clean flat bone 
and a hoof noted even in those 
days for its great wearing power. 

Changes in horse types have 
always followed market require- 
ments. Confronted with dwin- 
dling demand for the former type 
Percheron due to competition 
from the railroads, progressive 
breeders shortly after 1830 began 


Reprinted by permission from The Rural New-Yorker, 330 West 30th St., 
New York City, July, 1939 
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breeding by out-crossing and se- 
lection for a horse with more size 
and scale, at the same time main- 
taining and improving the qual- 
ity, in order to provide needed 
heavy horse power for the in- 
creased heavy trucking in the 
cities, created by the _ great 
volume of freight handled by the 
railroads. 

During this violent transition 
period three distinct types were 
being produced and bred. They 
were known as the draft, medium 
and light-type Percheron. Many 
and bitter were the breed battles 
of those years, controversy large- 
ly centering around the question 
relative to the comparative desir- 
ability and quality of the blood 
infusions then being used. The 
French Draft horse was an out- 
growth of these amalgamations, 
individuals of such designation 
being imported in considerable 
numbers to America. Tracing 
back to certain strains or original 
foundation stock, Percheron 
breeders, both French and Ameri- 
can, refused to be classified in the 
general cauldron of the “Nor- 
man” melting pot, and justly held 
their breed aloof. Reading the 
recorded history in the old 
French Draft Stud Book, now 
discontinued, presents a most fas- 
cinating account of those trouble- 
some times. From this conflict the 
Percheron emerged triumphant, 
winning by virtue of its quality, 
staying power, and the fact that 
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its leading breeders had finally 
produced a type which met the 
then existing market demands for 
greatest efficiency and economy 
of living draft horse power for 
both farm and city. 

Percheron breeders today are 
well aware that the motor-driven 
tractor and truck are constantly 
offering increased competition to 
their chosen breed. To meet this 
situation they are breeding a 
horse which is successfully dem- 
onstrating it can provide needed 
horse power at low cost per unit 
of work, and at the same time 
pay its way by raising foals need- 
ed for replacements. 

The address of the Percheron 
Society of America, the breed’s 
present association, is Union 
Stock Yards, Chicago, IIl. 

Belgians 

The fountain head of the Bel- 
gians, similar to all other draft 
breeds, is based on Flemish 
blood. Those big black horses, 
noted for size, were well suited 
for use in the armies of the Ro- 
mans. Down through the years 
three types were finally produced 
and bred by selection, based on 
market demands in the different 
areas. These included the Fland- 
ers type which averaged 16% 
hands and up, being distinctly 
drafty, with mature stallions 
weighing about a ton or more. 
The medium-sized Belgians, or 
Brabant type, were from 15.3 to 
slightly over 16 hands high, with 
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mature weights of stallions aver- 
aging about 1,600 pounds. The 
small type of Ardennais varied 
from 15 to 15.5 hands, with ma- 
ture weights seldom much over 
1,200 pounds. 

Early outcrosses included blood 
introductions by the use of 
Percheron, Clydesdale and Shire 
stallions, such breeding occurs 
during the years from 1840 to 
1886. As a result the old original 
black color largely disappeared 
to be replaced by roan, bay and 
chestnut, now common in the 
breed. Since the establishment of 
the stud book in 1886, outcross- 
ing has been discontinued and 
improvement made by selective 
breeding. 

Since early times the Belgian 
has been noted as the premier 
farm horse. In its native home it 
is more than a horse, it is one of 
the family, such close association 
through centuries of careful se- 
lection has resulted in producing 
a horse noted for its docile and 
even disposition, and one willing 
to give everything at all times. 
The noted early Belgian breeder, 
Jules Hazard, by following a con- 
tinuous constructive breeding 
program of careful selection and 
by concentrating the blood of the 
great foundation sire Orange Ist 
on a foundation of Bayard bred 
mares was the breed’s first great 
improver and stabilizer of type. 

Early American importations 
into New York and Pennsylvania 


were largely the old Flemish 
horses which left much to be de- 
sired for quality and uniform 
type. American Belgian breeders 
soon realized the necessity for 
producing a horse which had uni- 
formity, quality, style, action and 
bone to meet market demands 
and requirements. This has been 
accomplished through thecontinu- 
ous constructive programs follow- 
ed by such breeders as the Goods, 
William Crownover, C. E. Jones, 
Charles Irvine, Henry Lefebure 
and others of note. The secre- 
tary’s address of the Belgian 
Draft Horse Corporation of 
America is Wabash, Ind. 
Suffolks 

Over two hundred years ago 
farm horses in this breed’s native 
home of Suffolk County, England, 
were well fixed for uniform type, 
conformation and color. Standing 
from 15.3 to slightly over 16 
hands high with an average 
weight for mares of around 
1,500 pounds, combined with an 
improved bone and hoof which 
stand wear and tear, its pleasing 
compactness presents a_ type, 
conformation and size which 
American farmers, especially in 
eastern areas, are finding meets 
their requirements. 

We can talk the advantage of 
size until black in the face, but 
the fact remains the American 
farmer has never favored large 
size. True he has often been 
misled by size alone and has not 
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considered the necessity of size 
plus quality. The truth is that at 
least 80 percent of our farmers 
have always preferred the lighter 
type farm horses, which were 
drafty yet could move smoothly 
and quickly. With the probable 
advent of smaller self-sustaining 
farms being forced on American 
agriculture by adverse labor de- 
mands and a constantly increas- 
ing unfavorable economic ratio 
of production and _ purchase 
prices, that breed will best sur- 
vive which can offer the greatest 
net unit work return com- 
mensurate with existing average 
farm conditions. In this respect 
the Suffolk will be a decided 
competing factor for needed 
draft horse power on our farms 
of the future. The secretary’s ad- 
dress of the American Suffolk 
Horse Association is Bushnell, Ill. 
Time Will Tell 

The tendency for all draft 
breeds today is to produce a 
horse which, while preserving its 
distinct breed characteristics, will 
conform to existing market de- 
mands and requirements. Quality 
is being emphasized more than 
ever before, a clean, hard bone 
indicative of long wear, together 
with a hoof well shaped, one 
which will carry a shoe, and not 
be shelly are demanded by al- 
most all buyers. In times past a 
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loggy, long coupled, slow moving 
horse could find a market, and jp 
some instances for certain work 
might even be preferred. At pres- 
ent, however, in order to com- 
pete with modern motor power 
quality, action, conformation, and 
bone are given decided preced- 
ence over size. 

There never was and never will 
be a time when a good big horse 
could not out work and out pull 
an equally good little horse. The 
trouble has been, always was, 
and still is, that it is much more 
difficult to breed big horses with 
good quality, bone and action 
than to breed desirable medium 
or small horses. On large land 
areas of the West, quality draft- 
ers of real size will probably re- 
main in a preferential position 
over smaller work horses, because 
all things being equal a horse can 
pull in ratio to size and weight. 
However, the fact is that motor 
power is offered such increasing- 
ly strong competition in these 
areas it would seem probable 
the future market for sale of 
farm horses will be on the smaller 
farms and more rugged topog- 
raphy of the East. The cus- 
tomer may or may not always be 
right but, certainly if ignored, 
will take business to that market 
which most nearly supplies his 
demands. 
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Selecting Economical Rations 





Reprinted from “Feeds and Feeding” 


by 


F. B. Morrison 


Professor of Animal Husbandry and Animal Nutrition, and Head of the Animal 
Husbandry Department, Cornell University 


N order to secure the largest 

returns from his farm ani- 

mals the stockman must 
thoroughly understand the fun- 
damental nutrient requirements 
of the various classes of livestock. 
He must study the possibilities 
of his farm for the production of 
crops, paying attention both to 
the probable yields and to the 
value of the various crops for 
feeding to stock or for sale. It is 
also necessary to consider the 
feeding value of the many feeds 
on the market and compare the 
prices at which they can be se- 
cured. 

With this knowledge he is in a 
position to plan his rotations so 
that from the crops raised, sup- 
plemented when economical by 
purchased feeds, efficient rations 
for his stock may be provided at 
minimum expense. As a rule it 
will be found wise to raise all 
needed roughage on the farm. It 
is often economical to sell more 
or less of the farm-grown grains 
and replace them with purchased 
protein-rich concentrates which 
economically supplement the 
farm-grown feeds. 


On studying the market prices 
of the different available feeds, 
it will often be found that the 
market prices are no index to the 
relative values of certain feeds. 
For example, one year there may 
be a short oat crop in this coun- 
try, but a good crop of corn. This 
will make oats unusually expen- 
sive in comparison with corn. The 
next year the conditions may be 
reversed, and oats will then be an 
economical feed. Similarly, the 
relative prices of the various pro- 
tein supplements vary consider- 
ably from year to year. 

To secure the maximum net 
returns from livestock, it is neces- 
sary to give careful attention to 
the changes in feed prices. One 
should not get into the habit of 
feeding the same combination of 
feeds year after year, regardless 
of whether these feeds are cheap 
or costly. Whenever feed prices 
change decidedly, the wise stock- 
man will make whatever changes 
are necessary in his rations to 
take advantage of new conditions. 

Experiments have shown that 
there is no one best ration for any 
class of stock. It is therefore pos- 


Reprinted by permission from ‘Feeds and Feeding” 
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sible to increase the net returns 
by carefully selecting each season 
the particular combination of 
feeds that will make a well-bal- 
anced, efficient ration at the mini- 
mum cost. To aid stockmen in se- 
lecting balanced rations that will 
be economical under different 
conditions, there are presented in 
Appendix Table VII a consider- 
able number of balanced rations 
for the various classes of animals. 
Any one of these should give ex- 
cellent results when composed of 
good-quality feeds and fed to 
thrifty animals. 

By figuring out the cost of 
those rations or concentrate mix- 
tures that seem adapted to the 
local conditions, one can readily 
determine which will be most 
economical. 

The amounts of total digesti- 
ble nutrients (or net energy) and 
the amounts of digestible protein 
contained in various feeds pro- 
vide general information concern- 
ing their values. Methods of de- 
termining the relative economy 
of feeds based on digestible nu- 
trients are explained in para- 
graphs which follow. 

In using such a method, it 
must be borne in mind, however, 
that tables of digestible nutrients 
or of net energy supply informa- 
tion concerning only a part of the 
factors that determine the actual 
relative values of different feeds 
for any particular class of stock. 
Numerous experiments have 
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proved that there are marked dif- 
ferences in the values of the same 
feed for the various classes of ani- 
mals. Such differences may not 
be shown at all by the amounts 
of digestible nutrients the feed 
supplies. 

These differences may be due 
to several factors: One class of 
stock may have a much greater 
need than another class for vita- 
mins or minerals that the particu- 
lar feed furnishes. For example, 
a limited amount of choice alfal- 
fa or other legume hay has an es- 
pecially high value, not measured 
by its content of digestible nv- 
trients, as a source of vitamins 
A and D in the winter feeding of 
pigs in the northern states. Simi- 
larly, excellent hay is nearly in- 
dispensable in the raising of dairy 
calves. On the other hand, idle 
horses and beef breeding cows 
can be wintered successfully on 
roughage of rather inferior qual- 
ity. Another example is the fact 
that dairy by-products have an 
unusually high value for poultry 
on account of their richness in 
vitamin G. 

Protein of high quality is of 
especial importance for swine, for 
poultry, and for dairy calves be- 
ing raised on milk substitutes. 
Therefore feeds that furnish pro- 
tein of excellent quality, such as 
meat scraps, tankage, and fish 
meat, have a much higher relative 
value for these animals than for 
other classes of stock. 
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Other differences in the rela- 
tive values of a feed for various 
animals may be due to certain 
factors concerning which we have 
but little definite information. For 
example, ground barley is equal 
to ground corn for dairy cows, 
but for fattening cattle, sheep, or 
pigs it is worth appreciably less 
per ton than corn. Wheat is fully 
equal to corn for pigs and for 
fattening cattle, but it is worth 
only about 83 to 85 per cent as 
much as corn for fattening lambs. 
Oats have a much higher relative 
value for horses and for dairy 
cows than they have for fatten- 
ing cattle or sheep, and especially 
for pigs. 

For dairy cows and for fatten- 
ing lambs, cottonseed meal is equal 
to linseed meal when fed in a suit- 
able ration. On the other hand, 
for fattening cattle it is generally 
worth much less per ton than 
linseed meal when used as the 
only protein supplement for pigs. 
They also tend to produce soft 
pork. 

Such facts as these have con- 
vinced the author that by far the 
best guides to the relative values 
of different feeds for any partic- 
ular class of stock are furnished 
by the results of the feeding ex- 
periments in which these feeds 
have been carefully compared. 
This has been emphasized pre- 
viously in Chapter III. There- 
fore in the preparation of this 
volume the author has spent 


much time in the compilation and 
analysis of the results of the 
many investigations of this kind 
that have been conducted by the 
experiment stations. 

Wherever data are available, 
definite statements based on these 
compilations are given in the re- 
spective chapters of Part III con- 
cerning the actual relative values 
of the different important feeds 
for each class of stock. By refer- 
ring to the index, the pages can 
readily be found on which these 
data are presented for a particu- 
lar kind of farm animal. 

Petersen, of the Minnesota Sta- 
tion has devised a method which 
can readily be used to determine 
the relative values of various 
feeds with changing prices for the 
base feeds. Corn and cottonseed 
meal are taken as the base feeds. 
However, other base feeds may 
be similarly used in any section 
where corn and cottonseed meal 
are not important. 

Whenever protein-rich feeds 
cost more than carbohydrate-rich 
feeds, as is usually the case, then 
the actual relative value of any 
other feed will depend partly on 
the price of the standard or base 
carbohydrate-rich feed and partly 
on the price of the base protein- 
rich feed. Two factors are there- 
fore computed for each feed to be 
valued. One of these, called the 
“constant for corn,” shows the 
extent to which the price of corn 
per ton affects the value of the 
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given feed. The other factor, 
called the “constant for cotton- 
seed meal,” shows the extent to 
which the price of cottonseed meal 
per ton affects the value of the 
particular feed in question. 

Constants of this kind for the 
most important concentrates are 
given in Appendix Table VIII, 
together with constants for cer- 
tain roughages. These constants 
have been computed according to 
the Petersen method from the 
data for each feed in Appendix 
Table I. In the case of rough- 
ages or of low-grade concentrates 
high in fiber, the constants are 
modified to take into considera- 
tion the fact that each pound of 
total digestible nutrients in such 
feeds has a lower value than a 
pound of total digestible nutrients 
in a high-grade concentrate. 

To illustrate the method of us- 
ing these constants, let us deter- 
mine the value of corn gluten 
feed as a source of digestible pro- 
tein and of total digestible nu- 
trients, in comparison with 
ground corn (Grade No. 2) at 
$22.00 per ton and cottonseed 
meal (43 per cent protein grade) 
at $36.00 per ton. 

By referring to Appendix Table 
VIII, it will be seen that for 
corn gluten feed the “constant for 
corn” is 0.443 and the “constant 
for cottonseed meal” is 0.557. To 
find the value of corn gluten 
feed we multiply the price of 
corn by 0.443, the “constant for 
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corn;” then multiply the price of 
cottonseed meal by 0.557, the 
“constant for cottonseed meal:” 
and finally add the products. This 
gives us $29.80 as the value of 
corn gluten feed with corn and 
cottonseed meal at the particular 
prices stated. 

In order to obviate the need 
for these computations, Petersen 
has also devised convenient 
graphs, from which the relative 
values of feeds can be easily read, 
with corn and cottonseed meal at 
any particular prices. Such graphs 
have distinct advantages over the 
use of the “constants.” First, no 
computation whatsoever is te- 
quired. Second, if some other 
protein-rich feed is decidedly 
cheaper than cottonseed meal, it 
may be taken as the standard 
protein-rich feed in using the 
graphs. Likewise, barley or one 
of the other small grains may be 
used as the standard low-protein 
feed, if one of these grains is 
cheaper or more available locally 
than corn. 

It has been pointed out pre- 
viously that when _protein-rich 
feeds cost no more or even less 
than those in protein, the amount 
of total digestible nutrients (or 
net energy) should be used as the 
basis for determining the relative 
values of various feeds. To make 
such comparisons possible with- 
out any need for computations, 
graphs have also been devised 
from which the relative values 
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of the important feeds can be de- 
termined at a glance, taking as a 
standard of comparison one of 
these feeds at any particular 
price. ; 

To illustrate the manner in 
which the relative economy of dif- 
ferent feeds may be determined 
by using the constants in Appen- 
dix Table VIII, let us assume 
that a dairyman in the corn belt 
has plenty of the following farm- 
erown grains: Shelled corn 
(Grade No. 2), worth 56 cents a 
bushel, or $20.00 a ton, on the 
farm; oats, worth 40 cents a 
bushel, or $25.00 a ton; and bar- 
ley, worth 50 cents a bushel, or 
$20.83 a ton. He wishes to feed 
his herd the grain which is cheap- 
est, considering its feeding value, 
and sell that which is highest 
priced. It will cost $2.00 a ton to 
grind these grains, as should be 
done for dairy cows. This will 
bring the farm price of ground 
corn to $22.00 a ton; ground oats, 
$27.00 a ton; and ground barley, 
$22.83 a ton. 

To balance the ration the fol- 
lowing supplements are available 
on the local market: Corn gluten 
feed at $30.00 per ton; cottonseed 
meal (43 per cent protein grade), 
$36.00 per ton; distillers’ dried 
corn grains, $33.00 per ton; lin- 
seed meal, $37.00 per ton; soy- 
bean oi! meal (old process), 
$34.00 per ton; and wheat bran, 
$23.00 per ton. Limited amounts 
of these feeds can be hauled 
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home on return trips from town 
without much of any additional 
cartage expense. It is not as- 
sumed that these prices represent 
average conditions in any section 
of this country, but they are 
merely taken to illustrate the 
manner in which the relative eco- 
nomy of various feeds may be 
compared. 

We will assume that this farm- 
er has plenty of good mixed 
clover and timothy hay contain- 
ing one-third to one-half clover, 
and in addition has sufficient corn 
silage to feed throughout the win- 
ter. It is shown in Chapter XXIV 
and in Appendix Table VII that 
with such roughage a concentrate, 
or “grain,” mixture containing 
about 14.5 per cent digestible 
protein or 18.0 per cent total pro- 
tein will provide ample protein 
for good dairy cows. Let us there- 
fore compute an economical con- 
centrate mixture which will sup- 
ply this amount of protein. 

First, we compute from the 
constants in Table VIII the 
values per ton of the various 
feeds, taking corn and cotton- 
seed meal as the base feeds. We 
set these values down in tabular 
form, along with the market 
prices of the various feeds. We 
will then set down for each feed 
the amount by which its com- 
puted value per ton is greater or 
less than the market price. 
Though it is not at all necessary 
in the actual use of this method, 
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we will also include in the table, 
in order to show certain facts, 
the percentages of digestible pro- 
tein and total digestible nutrients 
in each feed. This table is given 
on the next page. 

The table shows that ground 
barley is worth $22.77 per ton, 
with corn at $22.00 per ton and 
cottonseed meal at $36.00 per 
ton. Thus, ground barley is worth 
for feeding purposes within six 
cents of its market price. On the 
other hand, oats are worth only 
$21.22 per ton, which is $5.78 less 
than the market price. It is clear, 
therefore, that this dairyman 
should sell the oats and feed the 
corn and barley to his stock. 

It is of interest to note that 
with protein-rich feeds consider- 
ably higher in price than corn, as 
is the case in this example, bar- 
ley becomes worth slightly more 
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per ton than corn. This is due to 
the following: Though barley 
furnishes slightly less total dj- 
gestible nutrients than does corn, 
it has 9.3 per cent digestible pro- 
tein, in comparison with only 7,1 
per cent for corn. When protein 
is relatively high in price the 
value of barley will be higher, in 
comparison with that of com, 
than when protein is cheap. 

The data for the protein sup- 
plements likewise show clearly 
that at these particular prices 
soybean oil is by far the cheapest 
supplement. This is evident from 
the fact that its value is $5.08 
per ton higher than its cost, in 
comparison with cottonseed meal 
and corn. In this example the 
other supplements all rank much 
below soybean oil meal in eco- 
nomy. 


Comparison of the Economy of Various Concentrates at the Prices Stated 


Total Value Difference per 
Digestible digestible Price of feed ton between 
protein nutrients per ton per ton priceand value 
Per cent Percent Dollars Dollars Dollars 
Farm grains 
Barley, ground .. ee 9.3 78.7 22.83 22.77 —0.06 
Corn, dent, ground sales 7.1 80.6 22.00 22.00 2 eee 
Oats, ground ; Bos 9.4 71.5 27.00 21.22 —5.78 
Protein supplements 
Corn gluten feed 22.7 77.4 30.00 29.80 —0.20 
Cottonseed meal (43% 
 - aa 35.1 74.9 36.00 86.00 a 
Distillers’ dried corn grains 22.3 85.0 33.00 31.30 —1.70 
Linseed meal 30.6 78.2 37.00 34.29 —2.71 
Soybean oil meal 37.7 82.2 34.00 89.08 +5.08 


Wheat bran 
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With feeds at these prices the 
cheapest concentrate mixture can 
be made up from proper propor- 
tions of ground corn, ground bar- 
ley, and soybean oil meal. This 
would, make a much heavier mix- 
ture than most dairymen like to 
use. Such a mixture could be fed 
satisfactorily by distributing it 
over the silage, except perhaps in 
the case of very high producing 
cows that were receiving a large 
allowance of concentrates. To 
make the mixture much more 
bulky, it would be necessary to 
include oats, distillers’ grains, or 
wheat bran, for these are the 
only decidedly bulky feeds in the 
list. Of these, wheat bran is the 
most economical, for its value, 
merely on the basis of the nu- 
trients it supplies, comes the clos- 
est to its market price. 

We will therefore find the pro- 
portions of ground corn, ground 
barley, soybean oil meal, and 
wheat bran that will give us a 
concentrate mixture containing 
14.5 per cent digestible protein. 
Let us assume that the dairyman 
has about twice as much corn to 
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feed his cows as he has of barley. 
A little figuring will show us that 
the formula shown in the follow- 
ing table will make up an exceed- 
ingly economical concentrate mix- 
ture under these particular con- 
ditions. 

This mixture supplies 14.6 lbs. 
digestible protein per 100 lbs., or 
14.6 per cent. It costs only $1.24 
per 100 lbs., or $24.80 per ton, 
and is one of the most economical 
mixtures containing the desired 
percentage of protein that can be 
made up with these feeds at the 
particular prices that have been 
assumed in this discussion. 

Some dairymen may prefer a 
concentrate mixture with greater 
variety, or a greater number of 
different feeds in it. At these par- 
ticular prices other feeds could 
not be included in the mixture 
without increasing the cost. How- 
ever, this mixture will produce 
first-rate results, for all the feeds 
in it are excellent for dairy cows. 
The mixture will provide excel- 
lent quality of protein, and it will 
be thoroughly palatable. 


An Economical Concentrate Mixture with Feeds at the Prices Stated 











Total 
Digestible digestible 
protein nutrients Cost 
Lbs. Lbs. Dollars 
Ground corn, 450 Ibs. ......... $2.0 362.7 4.95 
Ground barley, 200 Ibs. ching 18.6 157.4 2.28 
Soybean oil meal, 200 Ibs. to 75.4 184.4 3.40 
Wheat bran, 150 Ibs. ; ; ns 19.7 105.3 1.73 
Total in 1,000 Ibs. 145.7 809.8 12.36 
kee 14.6 81.0 1.24 


The above is an excerpt from “Feeds and Feeding” by F. B. Morrison 


which we recommend as the standard authority in this field. 





“Drench Your Sheep 


Condensed from Sheep Breeder 


Luke J. 


HERE are only a very few 

flocks that run on the same 

farm year after year which 
do not need drenching. 

The most effective and widely 
used method is the following. 

Pen the sheep in a dry lot away 
from feed and water for at least 
twelve to twenty-four hours after 
drenching. The number of hours 
of fasting depends largely upon 
the amount of feed the sheep con- 
sumed prior to fasting. If the 
sheep are put in a dry lot early 
in the morning they should be 
fasted longer than twelve hours 
for chances are that during the 
cool of the night the sheep con- 
sumed quite a large amount of 
feed. The best practice is to dry 
lot the sheep early in the evening 
and drench the following morn- 
ing. 

The most effective drench for 
the largest variety of worms that 
infest sheep is the combination 
Copper Sulphate-Nicotine drench, 
and then use Tetrachlorethylene 
“Nema Capsules” the following 
month. For the combination 
drench, mix as follows: 4 oz. Cop- 
per Sulphate dissolved in pint of 
hot water, using enamel or por- 
celain pan, then add cold water 
to make three gallons. For lambs, 


Pasco 


dose is 134 oz. and for adult 
sheep 3% oz. Give as a drench 
after starving 24 hours. 

Alternating monthly with the 
drench and the capsules has be- 
come an almost universal belief 
as being necessary to rid sheep 
of all types of worms. Should the 
sheep fail to respond to the 
above treatments and not be in 
the pink of condition within ten 
days, the trouble may be tape 
worms, which take a heavy toll 
of lambs. Kamala is the most 
effective treatment for tape 
worms. Use a level teaspoonful 
in two ounces of whole milk for a 
lamb. 

In the very bad cases of stom- 
ach worm infection, it is very 
practical to use a purgative im- 
mediately after drenching—four 
ounces of Epson Salts dissolved 
in a quart of water, for a grown 
sheep, and two ounces of castor 
oil for lambs. 

Following drenching it is very 
advisable to change the pasture, 
although the sheep should be al- 
lowed to remain on the old pas- 
ture for the first half day follow- 
ing drenching, so that the stimu- 
lated movement of worms caused 
by drenching will be dropped in 
the old pasture. [f possible, it is 


Reprinted by permission from the Sheep Breeder, Chicago, Illinois, July, 1989 
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better to keep the sheep in a dry 
lot and feed them there for a day 
following drenching, as the drop- 
ped worms will have less op- 
portunity to survive in the dry 
lot and will lessen infestation on 
the pastures. 

There are many approved 
methods in administering a fluid 
drench and each flock master is 
accustomed to his own method. 
The safest method is to use a 


? 


DRENCH YOUR SHEEP 
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tube attached to a funnel. The 
tube can then be inserted 2 to 16 
inches to the sheep’s stomach, 
and there is no possible chance 
of getting the drench down the 
windpipe or to the lungs, which 
would mean sure death. Many 
prefer using a syringe or a small 
necked bottle. The capsules are 
best given with a mouth spreader 
and forceps. 


Proper Woods for Farm Repairs 


URING the winter months 
many farmers turn their 
attention to repairs needed 

in farm buildings. In making 
these repairs use the proper kind 
of wood, some of which may 
come from the farm woodland to 
get the longest life and best ser- 
vice, advise engineers at the U. S. 


Forest Products Laboratory, 
Madison, Wis. 

For stanchions and stalls, 
which require high bending 


strength and medium decay re- 
sistance, white oak is a good wood 
to use. However, in some locali- 
ties where rock elm, black locust, 
or Osage-orange can readily be 
obtained, these woods will answer 
the purpose very well. 

Mangers for stock require 
hardness and _ nonsplintering. 
Woods having these qualities in 


a high degree include ash, beech, 
birch, black locust, Osage-orange, 
rock elm, maple, oak, soft elm, 
red gum, and tupelo. Stall floors 
require high decay resistance and 
nonsplintering hardness and woods 
best suited for this use include 
plank made from the heartwood 
of white oak, black locust and 
Osage-orange. Ash, beech, birch, 
black gum, hickory, maple, red 
oak, or tupelo for this use require 
a thorough preservative treat- 
ment. Other woods can be used 
but are less durable. 

Sills on foundation walls re- 
quire good nail-holding power, 
hardness, and good decay resis- 
tance. If sill repairs are to be 
made, long life may be had if 
cedar, cypress, redwood, or white 
oak is used—Ohio Farmer 































Manured Poultry Litter 


Condensed from Everybodys Poultry Magazine flo 


C. F. Greeves-Carpenter 


ILTON DUCLOS, of told him that they had beentry. | ™ 
Maynard, Mass., is a_ ing to point this out to the poul- 


. ° ( 

poultryman who applies trymen for a long time and that 6 
. . . . . . n 
intelligence to his work. His busi- actually quite a number of them h 
ness is raising poultry and sell- were profiting by this suggestion, a 
\ 


ing eggs, but if he can make an_ In fact, they told him that they 
extra dollar on a sideline that were enclosing a leaflet they had 
takes little of his time, he’ll wel- printed pointing out the advan- 
come the opportunity. tages of manured peat moss to \ 

For years, Mr. Duclos, like the gardener, and that there was 


many other poultrymen, was a space provided at the bottom * 
bothered by the unsightly corner of the last page for imprinting ; 
where lay his manure heap. While the poultryman’s name and ad- i 
waiting for it to be carried away dress, and, if he wanted a quan- 7 
one day, he had an idea. Later tity of this literature for distribu- ‘ 
this idea was to net him a sub-_ tion he was welcome to it. " 
stantial sum of money every Gives Circulars to Egg Customers : 
year. Mr. Duclos decided to distrib- ; 

He remembered having been ute some among his egg cus , 
told by a friend that if he used tomers. The peat company sent f 
peat moss in his poultry house as him 200 copies and he immediate- } 
a litter, the manured peat moss ly proceeded to insert one in each ' 
would make a valuable fertilizer of 200 boxes of eggs as a trial. 
for his garden. At that time, Mr. Within a very short time, he sold ; 


Duclos couldn’t be bothered with 208 bushels. From then on, ma 
it, because be couldn’t use a mured peat moss became a side 
tenth of the manure on his plot. line on his farm. He had another ) 
But, he suddenly thought, why 200 leaflets distributed from door 
can’t I try to sell it? If garden to door in a neighborhood where | 
enthusiasts can get a combina- lawns were kept up, and sold 132 
tion such as peat moss and ma- more bushels. 
nure, it would provide them with This convinced Mr. Duclos, 
the ideal material. that it was well worth his while 
The peat moss company, in to pay some attention to ma 
replying to Mr. Duclos’ letter, nured peat moss, for its sales not 
Reprinted by permission from Everybodys Poultry Magazine, Hanover, Pa., July, 1939 
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only repaid him for the peat 
moss litter—which he found an 
excellent litter material for his 
fock—but the manured peat 
moss showed him a fine profit 
over and above the price he had 
paid for the litter. 

In one fall season, he had sold 
600 bushels of manured peat 
moss and made a profit of $300. 
And what farmer can afford to 
neglect $300 over and above his 
regular business? 

Preparing the manured peat 
moss for sale is a simple matter. 
After the peat moss is thoroughly 
impregnated with the manure, it 
is taken out of the poultry house 
and left to dry out for a day or 
so. Then if there is a hammer 
mill or any type of grinder on 
the farm, the mixture is ground 
up so as to make it have a more 
attractive appearance. 

When the gardener buys the 
manured peat moss for the pur- 
pose of incorporating it in the 
soil, it really doesn’t matter much 
whether it is ground or not, but 
for top-dressing lawns, it is more 
convenient to use the ground up 
manured peat moss. In either 
case, though, it is more pleasant 
to handle when it is ground up, 
and this fact is often important to 
the gardener. 

The appearance of the pack- 
age, too, may determine whether 
or not the gardener will be ready 
to buy the manured peat moss. 
Handsome printed paper bags, 








one bushel in size, may be pur- 
chased from the dealer who sells 
the peat moss, or directly from 
the company importing the peat, 
at six cents a piece. These bags 
are neat and attractive and nat- 
urally make it easier for the poul- 
try man to dispose of his ma- 
nured peat moss. The bags are 
water-proofed so that even if the 
manure is not thoroughly dried 
out, it won’t leak through. 

Manured peat moss is one of 
the finest fertilizers gardeners or 
growers can use, and they are 
ready customers for this material. 
Mr. Duclos says, “Once a cus- 
tomer bugs a bag, he becomes a 
steady customer for manured 
peat moss.” 

Nurserymen and feed dealers 
are also good customers, especial- 
ly when it is packaged in bags, 
for it naturally makes a more at- 
tractive display than would other- 
wise be possible. If the dealer 
can make 10 or 15 cents on a 
bushel bag, he is more than satis- 
fied. 

Every box of eggs that Mr. 
Duclos sells contains a manured 
peat moss circular, and very 
often the orders for this fertilizer 
exceed his supply. It is not un- 
usual for Mr. Duclos to have 
people reserve several bushels for 
a month or two later when he is 
ready to take the manured peat 
moss out of the houses. This 
ready sale of his manured peat 
moss has two advantages. First, 
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it provides for an additional in- 
come. And secondly, because he 
can make a profit on his used lit- 


<? 
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ter, he is more likely to remoye 
it oftener, which would prevent 


a spread of litter-borne diseases, 


So You Have a Gully! 


William L. Southworth 


Soil Conservation Service 


HERE are few sights on the 

rural landscape more tragic 

than raw, cancer-like gullies 
slashing across the land where 
crops, trees, or grass once thrived. 
Not only do they symbolize lost 
wealth and decadence, but a 
spectre of poverty and despair 
seems to hover over the ugly, 
gaping incisions. In effect, gully- 
ing is the death stage of land. Al- 
together, nearly 44 million acres 
in this country have been es- 
sentially destroyed by this evil 
and its less dramatic, but no less 
destructive partner, sheet erosion. 
So if you are the owner of one or 
more of these land-eating gullies, 
it may be consoling to know that 
thousands of others have shared 
your woes in the past. 

As far back as 200 years ago, 
George Washington was plagued 
with gullies on his farm at Mount 
Vernon and tried desperately to 
control them. He left a rather 
lengthy account of his methods 
and warned repeatedly of the 
dangers of neglect. He filled the 
gullies with what he described as 
“rubbish,” a mixture of mud and 
vegetation hauled out of the 


marsh lands along the Potomac. 
But despite his efforts, he never 
brought the evil fully under con- 
trol. He finally had to give up 
and retire a number of fields 
from cultivation. Patrick Henry 
was probably even more concern- 
ed than George Washington. 
Shortly after the Revolutionary 
War, he declared, “Since the 
achievement of our independence, 
he is the greatest patriot who 
stops the most gullies.” 

But patriotism, according to 
Patrick Henry’s definition, ap- 
parently didn’t run very high 
among farmers of the country. 
For since that time, they have 
permitted the development of 
more than 200 million gullies, not 
one of which was here when the 
country was founded. 

The devastation caused by 
these millions of gullies is not 
confined to any single State or 
region; the evil is apparent in 
practically every farming section 
of the country. Nor is the dam- 
age confined alone to the land. 
Each new gully serves as a drain- 
ageway to speed the accumulation 
of floodwaters and make the 
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task of flood control more dif- 
fcult. Silt pouring from gullied 
areas clogs stream channels, up- 
setting the normal flow of trunk 
waterways, hampering naviga- 
tion, and destroying aquatic 
wildlife. It also piles up in costly 
downstream reservoirs, jeopard- 
zing municipal water supplies 
and shortening the life of hydro- 
electric power developments. 

A farm in east-central Alabama 
graphically illustrates the cancer- 
ous nature of gullying. The farm 
covers approximately 153 acres 
of rolling land, fairly typical of 
extensive areas in the Southeast. 
When it was cleared of its na- 
tive timber, sometime around 
1835, the farm had only seven 
natural drainageways. The soil 
was deep and fertile. For a num- 
ber of years it produced good 
crops. Before long however, con- 
tinuous cultivation of the de- 
nuded slopes brought on severe 
gullying. And today, instead of 
seven natural drainageways, the 
farm is horribly incised with 
more than 1,000 new drainage- 
ways—raw, active gullies that 
grow in number and size with 
each downpour. Rains are dump- 
ed into the original stream chan- 
nels by way of these gully-tribu- 
taries within a few minutes after 
contact with the earth. Recent 
measurements on this farm re- 
vealed that more than 50 inches 
of topsoil and subsoil, equivalent 
to about one billion tons, have 
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been stripped from the land sur- 
face over the past 100 years. 

There is a striking parallel be- 
tween this type of “land disease” 
and numerous maladies more or 
less common to the human race. 
Gullying is highly contagious. It 
spreads almost like a plague from 
one field to another with com- 
plete disregard for field bound- 
aries or the fence lines of a neigh- 
bor. Gullies also run a fairly defi- 
nite course, generally passing 
through four distinct stages of 
development. In the first stage, 
they cut downward into the top 
layers of soil forming a channel 
which broadens and deepens as 
the concentration of water in- 
creases. In this stage there is 
little danger of infection to ad- 
jacent areas if immediate steps 
are taken to affect a “cure.” Cut- 
ting is comparatively slow and 
control measures can be easily 
applied. 

The second stage, character- 
ized by headward migration, cav- 
ing of the walls, and deepening 
of the gully is by far the most 
malignant. During this stage, it is 
extremely difficult, although not 
impossible, to bring the evil un- 
der control. In the third stage, 
slopes of the gully walls are 
gradually reduced by weathering. 
Vegetation gets a foothold and 
begins to heal the scar. The 
final stage is a period of stabiliza- 
tion characterized by the develop- 
ment and accumulation of a new 
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topsoil over the old scarred sur- 
face. Although dormant in the 
last two stages, gullies frequent- 
ly revert to the active cutting of 
stage two when the amount and 
rate of surface runoff is in- 
creased by heavy rains. 

After putting typical gullies 
under the microscope and study- 
ing their causes, history, and 
behavior over a period of years, 
the Soil Conservation Service of 
the U. S. Department of Agri- 
culture has developed a general 
formula for gully treatment that 
practically guarantees a “cure” 
if followed carefully over a period 
of years. 

The first and most essential 
thing to do is to keep water out 
of gullied areas. This can be done 
in a number of ways. If gullies 
are located in, or below, culti- 
the use of contour 
tillage, good crop rotations, ter- 
racing, strip-cropping, or com- 
bination of these practices, will 
generally check surface runoff 
sufficiently to prevent further 
gully enlargement. In extreme 
cases, however, where cultivated 
slopes are severely eroded or un- 
usually steep it may be necessary 
to retire the fields from cultiva- 
tion and put them into grass, 
trees, or other permanent vegeta- 
tion that will retard surface run- 
off and anchor the soil. Diversion 
ditches around the heads of 
gullies offer a comparatively 
simple solution in many cases, al- 


vated fields, 
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though extreme care must be 
used to provide for the safe dis. 
posal of water; otherwise new 
and even more destructive gullies 
are liable to form. 

The second step in the formula 
involves treatment of the gully 
itself. Gully sides should be 
sloped in and the entire area 
levelled off as nearly as possible 
and planted to some tenacious, 
close-growing vegetation. Vines 
and shrubs are good. In the 
Southeast, kudzu is _ probably 
without an equal as a gully heal- 

Trees, such as black locust, 
willow, and cottonwood are excel- 
lent to supplement smaller plant- 
ings. In the case of large gullies, 
it may be necessary to put ina 
series of check dams built of 
brush and wire, rocks, or other 
material, to retard silt movement 
and raise the level of the gully 
channel while vegetation is get- 
tion a foothold. 

The final step, and one that is 
too frequently neglected, is to 
fence the entire area to protect 
it from the grazing and trampling 
of livestock. 

Gullied areas need not be con- 
sidered a total loss. Fencing 
gullies and planting them to vege- 
tation that will provide food for 
wildlife, generally converts them 
into ideal, miniature game 
refuges. In a great many cases, 
fence posts and other timber 


products can be harvested after 
years. 


a few In rare instances, 
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healing may be so complete over 
a period of years that the former- 
ly worthless areas can be put 
back into regular crop produc- 
tion or pasture use. So if you 


G 


SO YOU HAVE A GULLY! 
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have a gully, don’t despair. The 
“disease” is not always fatal. But 
it’s liable to be if you don’t start 
treatment early. 


Lime and Fertilizer 


Condensed from The Fertilizer Review 


Dr. H. P. Cooper 


Dean, School of Agriculture of Clemson College, Clemson, S. C. 


HE economic problems in 

the Southeastern States are 

calling for many drastic ad- 
justments in our agriculture. Cot- 
ton, the great money crop of the 
South, is losing its relative posi- 
tion in world trade. At the pres- 
ent time it is generally realized 
by both agriculturalists and in- 
dustrialists that the South can no 
longer depend solely upon cotton 
as the foundation on which to 
build a strong and permanent 
civilization. 

The South has the necessary 
soil and human resources, abun- 
dant rainfall, and a long grow- 
ing season. But in spite of its many 
natural resources it remains one of 
the poorest regions in the coun- 
try. This condition is partly due 
to a lack of appreciation of its 
potentialities. 

The South is beginning to con- 
sider critically its resources, de- 
ficiencies, and possibilities. Before 
attempting to reorganize agricul- 
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ture on a large scale, it is neces- 
sary to consider some of our 
major deficiencies. 

The virgin residual soils of the 
South were not highly productive. 
The customary practice before 
commercial fertilizers came into 
general use was to cultivate a 
field for a short period. As soon 
as the production declined to the 
point where the yields were not 
profitable, the old land was 
abandoned, allowed to revert to 
forest, and new land cleared. The 
production of favorably located 
fields was often maintained by 
the use of barnyard manure, leaf 
mold, and other forest litter. To- 
day, the six southern costal States 
from North Carolina to Missis- 
sippi use more than 50 per cent 
of the commercial fertilizer con- 
sumed in the United States. 
There is little opportunity to de- 
crease the amount of fertilizer 
applied per acre without lower- 
ing yields to the point where it is 
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not profitable or possible to con- 
tinue to cultivate the land. 

The soils of the Southeastern 
States are derived largely from 
acidic rock material relatively 
low in calcium, with the result 
that most of our soils are acid. 

Recently it was realized that 
soil acidity was one of the basic 
limiting factors in determining 
the productivity of our soils, and 
a project was organized to deter- 
mine the soil acidity of each field 
on every farm in South Carolina. 
Soil acidity determinations were 
made on approximately 2,250,000 
soil samples which covered 
around 95 per cent of all the 
farms in the State. 

Six Southeastern States, com- 
monly designated as a serious 
agricultural problem area, use 
more than 50 per cent of the fer- 
tilizer and less than 5 per cent of 
the lime used in the United 
States. There will have to be a 
radical change in the liming prac- 
tices followed in the Southeastern 
States before it will be possible 
to establish a diversified system 
of agriculture similar to the type 
found in other regions. Many of 
the farmers have made numerous 
attempts to establish a more self- 
sufficient diversified system of 
agriculture without adding the 
necessary lime found by other 
regions to be absolutely neces- 
sary. It is not possible to estab- 
lish agriculture for the region on 
a broader basis without following 
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the basic practices found neces. 
sary in other regions. 

The introduction of a much. 
needed liming program on many 
of the southeastern farms is pot 
as simple as it might at first ap- 
pear to be. There are traditional 
practices and psychological atti- 
tudes which may be more difficult 
to cope with than the economic 
and physical factors. In addition 
to changing the traditions de. 
veloped from our experience 
with such cash crops as cotton 
and tobacco, and our psycho 
logical attitudes and _ practices 
concerning liming, it is necessary 
to consider the effects of liming 
on the availability of certain neces- 
sary nutrients and the nutritional 
balance in the soil. 

The indiscriminate uses of lime 
in some of our experiments has 
led to some very serious compli- 
cations that resulted in lower pro- 
duction than that before the lime 
was applied. Some of our strong- 
ly acid, highly leached soils may 
contain very small quantities of 
some of the minor plant nutrients. 
Since in a strongly acid soil ex- 
cessive amounts of such nutrients 
as manganese, iron, copper, and 
boron may be highly toxic, there 
is usually a relatively small total 
quantity of these materials pres- 
ent when the soil reaches an 
equilibrium suitable for the suc- 
cessful growth of certain crop 
plants. In certain instances, the 
availability of such materials may 
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be significantly decreased by the 
addition of excessive quantities of 
acid soils, particularly the gray 
lime to highly leached, strongly 
acid soils, particularly the gray 
sandy loams of the Coastal Plains 
area. 

The occasional decrease in 
productivity of a soil from the 
use of lime should not delay the 
development of a much-needed 
liming program. It may some- 
times be necessary to apply to 
the soil some of the minor plant 
nutrients in addition to the lime 
in order to maintain a suitable 
nutritional complex in certain 
soils. The minor nutrient ele- 
ments can usually be added 
readily and relatively cheaply 
when their need is demonstrated. 

Since the unusual or exception- 
al case of reduced yield from the 
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use of lime can be readily cor- 
rected, the soil scientist should 
not become too absorbed in the 
exceptional cases, and lose sight 
of the main practical problem of 
the most efficient utilization of 
farm soils. 

If excessive soil acidity is not 
corrected by the use of lime, we 
shall be forced to continue our 
present system of agriculture, in- 
cluding our acid-tolerant crops, 
or abandon large areas of culti- 
vated land and permit it to revert 
to forest. 

With a favorable climate and a 
knowledge of major factors limit- 
ing the response of our soils to 
various cultural and fertilizer 
treatments, it is possible to es- 
tablish a more diversified live-at- 
home type of agriculture. 





The Significance of Gizzard Erosion in Chicks 


Condensed from New England Poultryman 


H. J. Almquist 


Division of Poultry Husbandry, University of California, Berkeley 


disorder of the gizzard lin- 

ing of young chicks, in- 

volving a roughening or 
erosion, which frequently causes 
distinct ulcer-like lesions, has 
been commonly observed in 
chicks reared under commercial 
conditions and in chicks fed cer- 
tain experimental rations during 
nutritional research _ studies. 
These erosions or lesions are 
often accompanied by a dark dis- 
coloration. 

Where seen in the field the dis- 
ease has often seemed to be as- 
sociated with poor chick develop- 
ment. It has been a temptation, 
therefore, to jump to the con- 
clusion that the observed gizzard 
erosions were the cause of the 
poor development of the chicks. 
Gizzard erosions have been used 
as sales arguments for influencing 
the poultryman to try a new 
brand of feed or to buy some- 
body’s patent medicine for his 
chicks. They have also been 
taken as proof of the presence of 
mycosis, a disease due to a micro- 
organism. 

Under laboratory conditions, 
where other adverse or compli- 


cating factors and infectious dis- 
eases can be either controlled or 
excluded, severe gizzard erosions 
have been produced without ef- 
fect on rate of growth, health or 
mortality. These observations are 
consistent with the fact that the 
gizzard is a dispensable organ, 
that is, it can be removed entirely 
and the chicken is not handicap- 
ped, except for some lack of effi- 
ciency in utilizing coarse feeds, 
A gizzardless chicken given a 
well-ground diet is every bit as 
well off as one which has its giz- 
zard. The gizzard plays no in- 
portant part in the digestion or 
absorption of feed, only a me- 
chanical role as a grinding organ. 
Hence, erosions of the gizzard lin- 
ing could not be expected to be 
a serious condition. 

The erosions which develop in 
chicks fed certain experimental 
rations do so because the diet 
lacks what has been called the 
“gizzard factor.” It is further 
known that adding the common 
bile component, cholic acid, to 
these experimental rations will 
entirely prevent erosions of the 
gizzard lining. On these experi- 


Reprinted by permission from the New England Poultryman, Boston, Mass., 
June 15, 1939 
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mental rations chicks contain 
only subnormal amounts of bile 
unless the diet is supplemented 
with either cholic acid or the giz- 
zard factor. Thus the erosions 
have been definitely linked with 
decreased formation and secre- 
tion of bile in the chick. It is very 
probable that the gizzard factor 
is a substance needed by the 
chick for the formation of bile 
acids. 

Most practical rations contain- 
ing wheat bran and dried alfalfa 
are sufficiently well supplied with 
the gizzard factor. Chicks fed 
such rations in our tests have de- 
veloped only very slight indica- 
tions of gizzard erosions in an 
occasional individual. This has 
been true even when the feed was 
one which apparently permitted 
severe erosions in a particular in- 
stance. While lack of a rich 
supply of the gizzard factor 
may be a contributing cause of 
erosions in chicks under com- 
mercial conditions, it is more 
likely that some other adverse 
factor inhibiting bile formation 


and flow in the chick is a more 
important cause of erosions. 
Among such adverse factors may 
be suggested, lack of adequate 
feeding space, poor ventilation, 
chilling or overheating, contag- 
ious disease, or a variety of other 
factors any of which tend to 
make a poorly developed chick. 
Under such conditions, erosions 
of the gizzard lining are likely to 
be initiated or aggravated, es- 
pecially in the more severely af- 
fected chicks. 

The most accurate viewpoint 
on gizzard erosions in commer- 
cial chicks is evidently that such 
erosions are indications that 
something is certainly wrong 
with the chick, its diet, or its en- 
vironment. The erosion itself is 
not a cause but an effect of poor 
chick development and the in- 
vestigation of such poor develop- 
ment should not stop with the de- 
tection of gizzard erosions but 
should proceed until the real 
source ‘of the difficulty is dis- 
covered. 





Condensed from Certified Milk 


C. W. Turner, Ph.D. 


Associate Professor of Dairy Husbandry, University of Missouri, Columbia, Mo 


ESEARCH in the physiol- 

ogy of reproduction has 

made great advances dur- 
ing the past few years. Knowl- 
edge of the action of the secre- 
tions of the endocrine glands is 
beginning to throw light upon 
the mysterious relation between 
the development of the fetus dur- 
ing pregnancy and the growth of 
the udder and the relation of 
birth to the initiation of milk 
secretion. 

The pituitary gland located in 
the center of the head in a bony 
cavity at the base of the brain, 
is the master gland of the en- 
docrine system. It secretes hor- 
mones which stimulate the growth 
and activity of many other 
glands of the body. These glands 
may in turn secrete hormones 
which influence the rate of secre- 
tion of the pituitary hormones. 
In this way there is a fine adjust- 
ment of the activity of the sev- 
eral glands due to the action 
and reaction to the hormones 
which each gland produces. 

Since the days of the late Dr. 
C. H. Eckles, the Department of 
Dairy Husbandry of the Univer- 


Reprinted by permission from Certified Milk, New York City, August, 1939 
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sity of Missouri has pioneered jp 
the study of milk secretion. With 
the discovery of the relation of 
the pituitary to reproduction by 
Smith and Engle in 1926 and the 
new methods of study of the 
ovarian hormones developed by 
Allen and Doisy, work was in- 
itiated by the speakers to deter- 
mine the endocrine glands and 
hormones which influenced the 
growth of the udder and the in- 
itiation and maintenance of lac- 
tation. 

Aside from the general interest 
in the problem in satisfying a 
natural curiosity of dairymen in 
the “whys and wherefores,” of 
this problem, it seemed possible 
that information of great prac- 
tical importance might develop. 
The difference in the productive 
ability of dairy cattle is said to 
be due to differences in breeding 
or inheritance. The potential abil- 
ity which a cow inherits, however, 
must be expressed physiological- 
ly. Endocrine studies conducted 
during the past few years lend 
considerable support to the 
theory that the differences in the 
productive ability of dairy cattle 
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are due to the difference in the 
rate of secretion of certain hor- 
mones of the pituitary and other 
glands of internal secretion. 

Considering the lactation curve 
of the dairy cow, it will be noted 
that the yield of milk increases 
for a time, finally reaching a 
maximum, and then gradually 
declines with the advance of the 
lactation period. The yearly pro- 
duction of milk and fat depends 
upon two factors, the maximum 
capacity of the udder and the 
rate of decline in milk yield or 
the persistency of lactation. The 
problem resolves itself into two 
phases, one, the factors influenc- 
ing the growth of the udder and 
two, the factors influencing the 
persistency of lactation. 

The Growth of the Mammary 
Gland.—The growth of the cow’s 
udder as well as the mammary 
glands of experimental animals 
may be divided into two stages. 
The first phase of growth con- 
sists of the development of the 
branching duct system which 
takes place during the recurrence 
of the estrus cycle. The second 
phase of growth consists of the 
development of the lobule-alveo- 
lar system composed of a mul- 
titude of tiny cavities called 
alveoli, into which the milk is 
discharged from the cells lining 
their walls. The growth of the 
lobules occurs during the first 
half of pregnancy. 

Our ideas as to the cause of 
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the growth of the udder have 
been radically changed during 
the past few years. Nothing 
seemed more fully established 
than the fact that the hormone 
secreted by the ovarian follicle 
called estrogen (because it causes 
estrus or heat in animals) was the 
hormone which stimulated the 
growth of the duct system. It had 
been shown further by work in our 
laboratory that the growth of the 
lobule-alveolar system was stimu- 
lated by the hormone of the cor- 
pus luteum of the ovary (proges- 
tin) and estrogen together. You 
can imagine our surprise, how- 
ever, when we failed completely 
to obtain growth of the mam- 
mary gland with these hormones 
when the pituitaries of the experi- 
mental animals were previously 
removed. 

The explanation of these ob- 
servations was soon forthcoming. 
We discovered that the hormone 
stimulating the growth of the 
mammary glands was actually 
secreted by the pituitary. This 
hormone group has been called 
mammogen. It has been shown 
that the amount of mammogen 
in the pituitary of animals neither 
estrus nor pregnant is very low. 
By injecting the ovarian hor- 
mones (estrogen and progestin) 
the amount of mammogen se- 
creted by the pituitary increases, 
thus causing the growth of the 
gland. Similarly, mammogen is 
high in the pituitaries of animals 
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during pregnancy when the udder 
is growing rapidly. 

From earlier observations, we 
are led to believe that there are 
two fractions of mammogen. One 
fraction is stimulated to secre- 
tion by estrogen alone and will 
cause the growth of the mam- 
mary duct system. This is called 
the duct factor. The second frac- 
tion is stimulated to secretion by 
progestin and estrogen during 
pregnancy and is called the lobule 
factor. A method has been de- 
vised for the assay of the duct 
growth factor of mammogen 
which has helped in the study of 
the amounts of this hormone in 
the pituitary under experimental 
conditions and of pregnancy. In 
comparisons of the pituitaries of 
beef and dairy cattle at the same 
stage of pregnancy, our prelimin- 
ary studies show definitely higher 
concentrations of this hormone in 
dairy cattle. Does this mean that 
the size of the udder is deter- 
mined by the rate of secretion of 
mammogen? What effect does nu- 
trition have upon mammogen? 
Will injections of the concen- 
trated hormone increase the size 
of the udder? From a clinical 
point of view, it is believed that 
this hormone will be shown to be 
closely related to the production 
of mammary tumors and cancers 
for without mammogen growth 
of the mammary gland will not 
occur. Factors suppressing or re- 
ducing the secretion of mam- 
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mogen should, therefore, reduce 
the rate of abnormal mammary 
growth. Thus further study of 
this hormone will be of interest 
for many points of view. 

The Stimulation of Milk Se- 
cretion—The discovery in 1929 
that the pituitary secretes a hor- 
mone which stimulates the secre- 
tion of milk following the growth 
of the mammary gland was made 
by two scientists by the name of 
Stricker and Grueter working in 
France. Since that time a great 
deal of research has been devoted 
to a study of its extraction and 
purification, its mode of action, 
its rate of secretion during vari- 
ous conditions, its effect upon es- 
tablished lactation and many 
other conditions. 

The lactogenic hormone (ga- 
lactin or prolactin), as it 1s called, 
not only initiates the secretion of 
milk in mammals but stimulates 
the proliferation of the crop 
glands of doves and pigeons as 
well. The latter fact has been 
used to advantage in the assay of 
the hormone. Chemical methods 
of separating and purifying this 
hormone are now available and 
rather pure preparations can be 
prepared. 

Extensive studies have been 
made concerning the amount of 
lactogen present in the pituitary 
of cattle and experimental ani- 
mals during pregnancy and lac- 
tation. It has been found that the 
hormone of animals in estrus and 
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in pregnancy remain at a rather 
low level but that immediately 
following parturition there is a 
rather rapid rise in the rate of 
secretion of hormone. In the rat 
‘t has been shown further that 
there is a slight decline with the 
advance of the stage of lactation. 
This might indicate a relation 
between the rise and decline of 
milk secretion with the rise and 
decline of lactogen secretion, 1. e., 
if the hormone stimulating lacta- 
tion is maintained at a high level, 
lactation would be more persis- 
tent. 

Another interesting discovery 
is the fact that the act of milking 
or nursing nervously stimulates 
the pituitary to the discharge of 
the lactogenic hormone. By this 
mechanism there is present in 
the blood increasing amounts of 
hormone at the time when the 
secretory activity of the udder is 
at a maximum. This evidence as 
well as other work indicates that 
this hormone is continually needed 
to maintain lactation. Thus it has 
been found possible to remove 
the pituitary from lactating ani- 
mals. Lactation then quickly de- 
clines. However, by injecting the 
lactogenic hormone with several 
other essential pituitary factors 
which will be mentioned later, 
lactation can be restored. With- 
out lactogen, however, lactation 
cannot be maintained. 

Evidence in favor of the idea 
that the rate of milk secretion is 


related to the ability of the pitui- 
tary to secrete large amounts of 
this hormone is appearing. In 
our laboratory a rather extensive 
study of the capacity of the pitui- 
taries of dairy and beef cattle 
to secrete the hormone has been 
reported. It was observed that 
the pituitary glands from lactat- 
ing and open (non-pregnant) 
dairy cattle contained 69 per cent 
more lactogen per unit weight of 
anterior lobe tissue than did 
glands from lactating and open 
beef cattle; lactating and preg- 
nant dairy cattle 73 percent more; 
dry and open dairy cattle 72 per 
cent more and dry and pregnant 
dairy cattle 37 per cent more 
than the corresponding classes of 
beef cattle. 

Possibly a better measure of 
deficient pituitary secretion would 
result from injection tests. If the 
amount of hormone is a limiting 
factor in milk secretion one 
would expect an increased yield 
of milk when lactogen is injected 
into lactating cattle. A number 
of investigators both in this coun- 
try and abroad claim increases 
in milk production ranging from 
10 to 50 per cent. As some of the 
preparations may have contained 
other pituitary hormones which 
may influence milk secretion it 
cannot be said that these in- 
creases are due entirely to the 
lactogenic hormone. 

The Thyrotropic Hormone and 
Thyroxine— The pituitary se- 
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cretes a factor which stimulates 
the activity of the thyroid glands 
and in turn the amount of 
thyroxine. During the past few 
years research has begun to re- 
veal the importance of thyroxine 
not only upon growth and general 
body metabolism but upon the 
rate of milk secretion as well. 
The feeding of dried thyroid tis- 
sue or the injection of thyroxine 
into dairy cattle especially during 
the declining phase of lactation 
has been shown to cause a mark- 
ed rise in milk production as well 
as an increase in the per cent of 
fat. Cows differ in their response 
but increases of from 10 to 30 
per cent have been quite common. 
These increases have been inter- 
preted to indicate a deficiency in 
the rate of thyroxine secretion by 
the animals and when supplied 
are able to increase the milk 
yield. 

These observations may also 
explain in part the effect of sum- 
mer temperatures upon milk and 
fat production. Studies of the 
iodine content of the thyroid 
gland indicate a_ storage of 
thyroxine during the summer 
months and an increased rate of 
secretion during the winter 
months. The milk yield during 
July and August is difficult to 
maintain and further the fat per- 
centage is low. It is believed that 
this is due to the low secretion of 
thyroxine. Whether practical ad- 
vantage can be made of this re- 
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lation depends upon the ability 
of cattle to eliminate the greater 
heat production when thyroxine 
is administered. 

At the present time thyroxine 
is expensive but its cost could be 
reduced if a greater demand 
were created. Producers of certi- 
fied milk might find it profitable 
to regularly administer thyroxine 
to their cows during the declining 
phase of lactation due to the great 
value of the milk obtained. Of 
course its use is prohibited in 
cows on test because there it is 
desirable to determine the in- 
herited ability of the animals. 

At the present time little is 
known in regard to the causes of 
the favorable effect of thyroxine 
upon lactation. As the pulse is 
raised, more blood may pass 
through the udder. All body cells 
are increased in activity and this 
may cause the mammary cells 
to more rapidly manufacture 
milk. There may be changes in 
the composition of the blood 
which would favor a more rapid 
up-take of the milk precursors. 

The Adrenotropic Hormone 
and Cortin.—It is only within the 
past few years, that the impor- 
tant relation of the hormone se- 
creted by the cortex of the ad- 
renal gland (cortin) to lactation, 
has been appreciated. It was 
shown first that a life sustaining 
dose of cortin would not main- 
tain lactation in adrenalectom- 


ized animals. Later it was ob- 
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served that lactation could be 
maintained if several times this 
amount were administered. 

Upon the removal of the pitui- 
tary of lactating animals, it was 
noted previously that lactation 
ceased. The lactogenic hormone 
alone would neither restore nor 
maintain lactation. As the adren- 
al cortex of such animals shrinks 
in size, it was suspected that 
there might be a deficiency of 
cortin. Upon the administration 
of cortin and lactogen, lactation 
could be maintained provided 
glucose was also injected fre- 
quently. It was shown also that 
if the pituitary factor called the 
adrenotropic hormone were ad- 
ministered then cortin need not 
be administered as the secretory 
activity of the adrenal cortex was 
restored. 

It is probable that cortin in- 
fluences salt and water metabol- 
ism as well as playing a role in 
sugar metabolism but in addition 
it appears to be true that indi- 
rectly it influences the lactation 
process in some way. Whether 
the rate of milk secretion 
is in part controlled by the 
rate of secretion of cortin has 
not been demonstrated definitely, 
but the fact that lactation re- 
quires more than a life sustaining 
dose might indicate that there is 
a mechanism for increased secre- 
tion of cortin during lactation. 

The secretion of milk requires 
great increases inthe uptakeof food 


to provide the precursors of milk 
fat, sugar and protein. It is only 
as animals are able to eat large 
amounts of food above the main- 
tenance requirement that they 
can support the constant drain 
on the blood. Even in this proc- 
ess, the hormones of the pituitary 
play an important role. It has 
been discovered that hormones 
are present in the pituitary which 
influence the metabolism of car- 
bohydrates, fat and protein. 
Greater efficiency in absorption 
and use of the nutrients is pro- 
duced by these factors. Much 
work is required to indicate spe- 
cifically all the functions of these 
factors in relation to lactation but 
the writer is firmly convinced 
that they play no small role in 
making possible the secretion of 
20,000 to 30,000 pounds of milk 
by our best dairy cows. 
Amazing as are the discoveries 
which are beginning to reveal the 
plan by which the potenial in- 
heritance for high production is 
made possible through the activ- 
ity of the endocrine glands, they 
would fail of their chief purpose 
if they did not offer a plan by 
which more high producing cows 
could be produced. The writer 
believes that the research of the 
next ten years will make possible 
the testing of breeding animals 
for their ability to secrete the 
various hormones which favor 
maximum milk production. By 
determining the limiting factors 
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in the endocrine make-up and by 
mating animals which will sup- 
plement each others deficiencies 
we may be able to obtain the im- 


8 
The Physical Improvement of Soils 


Condensed from California Cultivator 


R. E. Stephenson 


provement in production through 
nicking according to plan which 
we now occasionally obtain through 
chance. 





OST agricultural plants 
must have air as well as 
mineral nutrients avail- 
able to the root system. To satis- 
fy the demand soils must retain 
moisture, and yet permit of free 
air movement in the root zone. 
Some soils are too tight and 
compact to permit air and mois- 
ture movement, while some 
others may be so loose and open 
as not to retain moisture. An in- 
termediate condition is most 
favorable to plant growth. 

Soil texture, which depends 
upon the size of the soil particles, 
and structure, which depends 
upon the arrangement of the par- 
ticles, are the two most important 
physical factors. Texture of 
necessity cannot be changed by 
farm operations. Soils once clay 
remain always clay. Structure on 
the other hand is subject to some 
modification. Dispersed soils may 
be flocculated and made more 
granular. 

Natural processes, within cer- 
tain limits, may be utilized to 
bring about a favorable soil struc- 
ture. Alternate wetting and dry- 


ing, the action of sunshine and of 
rain, freezing and thawing, where 
climatic conditions permit it, 
break down clods, and change a 
tough sticky soil into a granular, 
friable mass. This action on 
heavy soils does not easily ex- 
tend to great depth, probably not 
below the surface cultivated soil. 
Therefore deep cultivation in the 
preparation of the land is of some 
help. 

But to become highly produc- 
tive soils must have a favorable 
physical condition to greater 
depth than tillage operations ex- 
tend. To remove stagnant water, 
in order that air may pentrate, 
good drainage is necessary. Even 
the most compact soils gradually 
respond to drainage. Fairly com- 
pact soils are successfully tile- 
drained. Where the soil is un- 
usually tight, surface drainage 
and open ditches must be re- 
sorted to. 

After drainage chemical treat- 
ment becomes helpful. Such 
flocculents as sulphur and gyp- 
sum for alkaline soils, and lime 
for acid soils are very effective. 


Reprinted by permission from the California Cultivator, Los Angeles, California, 
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In the process of drainage, some- 
times lime or sulphur according 
to the needs of the soil, are mixed 
with the soil used to cover the tile 
lines, to facilitate passage of 
water into the tile. Flocculation 
of the soil seems to depend upon 
the amount of soluble lime. For 
this reason soils strongly im- 
pregnated with lime need only a 
sulphur application to bring the 
lime into solution. Other soils 
may need both sulphur and lime, 
or gypsum may be most effective. 
Neither strongly acid nor bad al- 
kali soils flocculate readily, so 
that physical improvement is en- 
couraged by correction of acid 
with lime, or alkali with sulphur. 

The next step after drainage 
and chemical treatment when 
needed, is to grow crops, adapted 
to improve soil structure. Any- 
one who has carefully observed 
freshly-turned bluegrass sod, 
knows how effective are plant 
roots in producing a granular soil. 
To make the soil friable to great- 
er depth, crops with large root 
systems that penetrate deeply 
should be chosen. Alfalfa, sweet 
clover and the legumes in general 
are very effective in opening a 
compact soil. Mustard on soils 
too poor for more desirable crops, 
is quite effective if rank growing 
varieties are chosen. Greatest im- 
provement will result when a 
green crop can be plowed under. 
The decay of organic matter 
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whether stable manure or green 
manure is quite effective in pro- 
ducing soil granulation, in part 
due to the action of the copious 
quantities of carbon dioxide pro- 
duced. 

The manner in which irrigation 
water is used becomes a factor in 
controlling physical conditions. 
Soils should be allowed to dry to 
near the wilting point of the 
plant, between irrigations. Water 
logging should be avoided, as 
only when the soil can become 
alternately dry and wet can the 
air be renewed in the root zone. 

Field management of the soil 
is a very important factor. Soils 
that are naturally heavy and 
compact should never be cul- 
tivated when wet. Tools which 
open and loosen rather than com- 
pact the soil, should be used. Till- 
age should be at different depths 
to avoid forming a_plowsole, 
which may in time take on the 
nature of a hardpan, and prevent 
free movement of water and air. 

It is much more difficult in cer- 
tain heavy types of soil to main- 
tain a favorable physical condi- 
tion, than to maintain an ade- 
quate supply of plant nutrients. 
But nutrients in the soil are of 
little avail, unless the soil can be 
made friable and granular to en- 
able plant roots to penetrate, and 
to utilize the nutrients at their 
disposal. 








Dairy Economics 


Condensed from Holstein-Friesian World 


E. G. Misner 


ed a long time fuss when, in 

1842, he shipped milk in 
blue pryamid churns from Orange 
County, New York, to New York 
City on the Erie. He received two 
cents a quart; the transportation 
was twenty cents a hundred and 
the retail price five cents a quart 
for the milk. 

For 100 years since then the 
fight in the milk business has 
heated up and cooled off accord- 
ing to the absolute or relative 
wages of three groups: (1) 
Wages received by consumers, 
(2) Wages received by officers 
and employees of milk dealers, 
(3) Wages received by producers. 
Quantities of Feed and Labor 
to Produce Milk 

Investigations into the costs 
of milk production have been 
conducted many years by Ex- 
periment Stations co-operating 
with producers. I have been do- 
ing this since 1914, or for about 
25 years, at Cornell University. 
We find that on a yearly basis 
the following quantities are re- 
quired to produce 100 pounds of 
average test milk. 

30 pounds of concentrates 

100 pounds of silage 

60 pounds of hay 


Pres GREGORY ferment- 


2.5 hours of labor 

These quantities represent 
about 80 per cent of the net cost 
of producing milk after credit js 
made for calves and manure. 

Records show that about the 
same quantities are required per 
pound of fat in a large number 
of Experiment Station herds as 
in farmers’ herds. This proves 
that farmers’ herds are as efficient 
in converting feed into milk or 
fat as station herds. Statements 
that the cost of milk to the con- 
sumer is high because of the in- 
efficiency of dairy cows on farms, 
or of the producers themselves is 
intended to divert attention from 
the facts. 

The present cost of concen- 
trated feed for a dairy cowis about 
$30 a ton or 1% cents a pound. 
Most of the grain in New York 
State is purchased. 

Cost accounts kept by farmers 
in co-operation with the New 
York State College of Agriculture 
show that the cost to grow, har- 
vest, ensile and store a ton of 
silage is about $5 a ton. 

Similar cost accounts show that 
for many years it has cost about 
$10 a ton to produce hay. 

On January 1 for the past two 
years, average wages in the State 


Reprinted by permission from Holstein-Friesian World, Lacona, N. Y., June 10, 1939 
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to farm hands without board 
have been $45 a month. Privi- 
leges furnished make this amount 
to something under thirty cents 
an hour. But the value of the 
operator’s time is worth more so 
that thirty cents an hour might 
be recognized as a minimum wage 
for labor in milk production. 

With these prices, the yearly 
cost of a hundred of 3.6 milk 
now is about as follows: concen- 
trates $0.45; silage $0.25, hay 
$0.30, labor$0.75, making a total 
of $1.75. To this one-fourth, or 
$0.44, should be added for other 
costs, making the total cost for 
the year about $2.19. 

The cost of a hundred pounds 
of 4.0 per cent milk, after the 
milk has been brought to this 
test from the average test of 3.6 
per cent is higher than $2.19. 
The cost in winter is higher than 
this, as the quantities of rough- 
age required per unit of product 
in winter are about 50 per cent 
higher and of grain and labor 
about 15 per cent higher than the 
average given for the year. The 
cost is higher with low producing 
herds and with small herds than 
the $2.19. 


Class I, Fluid milk 
Class II, A, Fluid cream 


Average 


All other classes 


Prices Versus Production Costs 

Under Federal-State orders in 
the New York area, the average 
prices received by producers for 
3.5 milk for the four months, 
September to December, 1938— 
months when milk prices are nor- 
mally highest— compared as fol- 
lows with the above cost on a 
yearly basis: 

The price received for milk in 
the New York Area, for these 
months was considerably less 
than cost of production in those 
months and about 21 cents less 
than cost on a yearly basis. The 
price received for milk used for 
fluid cream was about 50 cents 
a hundred less, and prices for 
other classes $1.17 a hundred less 
than the yearly production cost 
just given. For this period, 61 per 
cent of the milk of the shed was 
used in Class I fluid milk, 20 per 
cent in Class II A fluid cream, 
and 19 per cent in all other 
classes. Since 39 per cent of the 
milk was used in lower priced 
classes, averaging 81 cents a 
hundred pounds less than the 
yearly cost of production with 30 
cent labor, a Monroe calculator 
is not necessary to figure out that 








Cost of 
Price Production Difference 
$2.36 $2.19 +$0.17 
1.73 2.19 — 0.46 
1.02 2.19 — 1.17 
$1.98 $2.19 —$0.21 
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dairymen were getting much less 
than 30 cents an hour for their 
time under prices of the Federal- 
State Order in the best price 
months of the year. The continua- 
tion of these prices certainly will 
not over pay producers for milk 
production. The real question 1s 
whether many of them can stay 
in business even with these prices. 

Reducing cost of milk produc- 
tion for the New York Metro- 
politan milk marketing area is an 
almost impossible job. The cost 
of producing hay and silage can 
be reduced only by increasing 
yields. This is a very slow proc- 
ess for the State. The cost of 
purchased concentrates can not 
be reduced. Use of buildings, use 
of equipment, interest on cows, 
and the depreciation on cows can 
be changed only insignificantly. 
The advantages of larger sized 
business can be obtained only by 
increasing the numbers of cows 
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kept and this can be done only 
by methods so expensive as not 
to be justified by a price for 
milk which has not yet been 
known to prevail. 

The only way to cut the s0- 
called cost of production for the 
Area is to figure labor at a lower 
rate. But, dairymen can’t take it. 
Too many are in financial diff- 
culty as a result of almost 10 
years of a 15 cent return per hour 
of labor. The rate of pay must be 
higher rather than lower. The 
buyers and consumers of milk 
might as well recognize the hand- 
writing on the wall. Milk buyers 
some day will pay a price for 
fluid milk enough above cost of 
production so that the blended 
price will give producers 30 cents 
an hour for work on cows, and 
any one who has done some of 
it will appreciate that this is low 
enough. 
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What’s New in the Next Census 





Condensed from Nation’s Business 


Oliver McKee, Jr. 


N the Sixteenth Decennial 

Census, our national desire 

for facts will build its greatest 
monument. A statistical inven- 
tory of the human and economic 
resources of the nation more 
complete than has ever before 
been attempted, it will reveal the 
social and economic changes that 
have taken place in the United 
States since 1930—a decade of 
unparalleled change in American 
life. 

The 1940 census will tell a 
story of great significance to 
business men because it will pre- 
sent a preview of trends in popu- 
lation, consumer demands, and 
markets for the next ten or twen- 
ty years. The count will cover 
population, agriculture, business, 
manufactures, employment, un- 
employment, irrigation, drainage, 
mines and quarries. 

Three facts will stand out in 
the population returns: 

First, an increase in the aver- 
age age of Americans. 

Second, fewer young and more 
old persons. 

Third, reversing the trend of a 
century, a sharp decline in the 
birth rate, a plain warning that 
the United States is near the end 
of its population increase. 


No business man can safely 
ignore changes in population 
characteristics. The changes now 
taking place will require sweep- 
ing business adjustments. As 
population growth slows down, 
increased sales of American goods 
and services in the domestic mar- 
ket must be sought by boosting 
consumer demand, by greater 
production, and by a broader 
distribution of income. Foreign 
trade is likely to achieve added 
importance. 

Retired persons on pensions 
and older men and women will 
offer a bigger market. In develop- 
ing new products and industries, 
business men must pay greater 
attention to the needs of retired 
citizens. More people with leisure 
will mean a boost for recreation 
and sports businesses. There will 
be a greater demand for travel 
and the comforts of home. 

With a smaller proportion of 
school children, there will be less 
need for expanding school plants 
and personnel. More facilities for 
adult education will be required. 
Businesses specializing on the 
needs of the young will tend to 
contract, because there will be 
fewer buyers of baby carriages, 
infants’ clothing, and toys. Busi- 
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nesses catering to men and 
women in the middle and upper 
age brackets have better pros- 
pects for expansion. 

Children consume from 50 to 
100 per cent more milk than 
adults. The decline in the number 
of children may, therefore, af- 
fect the price and consumption 
of milk. Adults eat more meat 
and cereals, per capita, than 
children. So sales of these prod- 
ucts should increase. 

The decline in births will tend 
toward a greater concentration 
of wealth. A smaller proportion 
of Americans will be able to buy 
expensive foodstuffs and luxury 
goods. Families in the lower in- 
come brackets, in the future, will 
account for a larger share of the 
nation’s purchases. 

Since 1930, there has been a 
vast migration from farm to city, 
and from city to farm. Authentic 
data on this urban-rural migra- 
tion, one of the greatest mass 
movements in history, is lacking. 
From 1934 to 1935, for example, 
it is estimated that Chicago lost 
150,000 persons, and Detroit 
90,000. What cities have regained 
their depression losses? Next 
year’s census will provide an an- 
swer. In counting population, the 
enumerators will obtain full in- 
formation on urban-rural migra- 
tion. 

In previous depressions, Ameri- 
cans turned up their collars, 


tightened their belts and faced 
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the storm by staying at home and 
continuing business at the old 
stand. The depression that start. 
ed in 1929 was the depression of 
the motor age. People by the 
thousands boarded up or sold 
their homes, abandoned their 
businesses and took to the open 
road in their cars, to search for 
the gold at the other end of the 
rainbow. Many American famil- 
ies in their trailer homes are still 
on the road. What is the trailer 
population of the United States? 
No one knows with any certain- 
ty. An authentic answer, how- 
ever, will soon be on hand, be- 
cause the 1940 census will in- 
clude a count of trailers and those 
who live in them. 

The census will reveal employ- 
ment and unemployment by 
areas and cities and will show 
the changes that have taken 
place since 1930 in the nation’s 
labor force. 

To what extent have families 
from city tenements moved into 
nearby country tracts and taken 
up part-time farming? The 1940 
census with answer these and 
similar questions. 

American farmers and their 
families —approximately a quar- 
ter of the population of the 
United States—offer a big mar- 
ket for increased sales of manv- 
factured goods. The farmer wants 
modern improvements of all 
kinds and he is on the way to- 
ward getting them. In recent 
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years, 500,000 farms have been 
electrified. As the trend continues, 
the market for electric household 
appliances will widen. 

In 1938, there were ten times 
as many farm radios as in 1925. 
Other farm facilities, such as 
electric lights, running water in 
the house, automobiles,  tele- 
phones, have registered substan- 
tial, though less striking, in- 
creases. With the value of farm 
dwellings, these facilities provide 
a good yardstick for measuring 
farm living standards. 

Will the 1940 census reveal a 
decrease or an increase in the 
farm population of America? 
Census experts are divided in 
their prediction. Unemployment 
in industrial cities continues to 
encourage many city dwellers to 
seek new homes on the farms or 
in small towns. Partially offset- 
ting this is a big exodus from the 
so-called dust bowl. Returning 
prosperity has again revived the 
farm-to-city movement. Some ex- 
perts predict that 1940 will show 
a bigger farm population than 
1930. 

Nearly a third of the Ameri- 
an farmers have income from 
other than farm sources. This is 
another reason why farmers are 
big purchasers of city-made 
goods. Returns from a recent 
sample census indicate that non- 
farm income is about 75 per cent 
as great as the income derived 
from actual farm operations. 











Farmers are investors, and many 
of them have a stake in other 
enterprises. 

The 1940 census will throw 
light on the trend toward pur- 
chasers through co-operatives. A 
trial survey revealed that 17 per 
cent of the American farmers are 
now buying through co-operatives 
as compared with seven per cent 
in 1930. Among tenants, too, co- 
operative purchases are increasing. 

As urban-rural migration con- 
tinues, as part-time farming near 
cities increases, as motor roads, 
the telephone and the radio break 
down his ancient isolation, the 
farmer is boosting his living 
standards, and his desire for city 
conveniences grows stronger. The 
trend, therefore, is toward a level- 
ing of the old differences in living 
standards between urban and 
rural America. 

Farming Versus Business 

Have you a better chance of 
success in a business of your own 
than in farming? The 1940 re- 
turns will help to answer the 
question. Reflecting the distressed 
conditions of agriculture, the per- 
centage of tenants who previously 
had been owner farmers has in- 
creased in recent years. Many 
men who once were in business 
on their own are also working to- 
day on salaries, and letting some- 
one else worry about the profits. 

The 1940 census will show to 
what extent machines and motor 
power have replaced men and 





52 THE FARMERS DIGEST 


animals on American farms. The 
use of power machinery on 
American farms has had two im- 
portant effects. It has encouraged 
the consolidation of holdings to 
provide the larger areas needed 
by the more efficient use of power 
machinery, thus displacing farm 
population, and adding to the 
ranks of the unemployed. It has 
also created the “sidewalk” 
farmer, who lives in a neighbor- 
ing village or town, and drives to 
his farm as needed. 

The agricultural schedule will 
include about 200 questions. 
From the answers will emerge a 
complete picture of rural Ameri- 
ca. To enable them to give the 
census more quickly the informa- 
tion desired, a campaign is under 
way to encourage farmers to keep 
better farm records. 

When the enumerator rings 
the door bell, or when the post- 
man hands you a questionnaire, 
don’t think that the questions— 
and there will be a lot of them— 
represent the arbitrary whims of 
bureaucrats in Washington. Busi- 
ness and private groups have co- 
operated with government offi- 
cials in working out the 1940 
schedules. 

At hundreds of meetings in re- 
cent months, representatives of 
trade associations, chambers of 
commerce, industry, and other 
private bodies have discussed 
census questions with government 
experts. 
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Private individuals have pro- 
posed thousands of questions. All 
suggested inquiries have been 
given careful consideration. 

Utility is the number one yard- 
stick. The census is not a game of 
“ask me another.” All questions 
must promise useful information. 

Utility, however, is not the 
only measuring rod. Uncle Sam 
wants to reach every individual, 
every business man, every corner 
store, and every farmer in the 
United States. This means ques- 
tions must be so selected, and so 
phrased, that the average person 
can answer them quickly, with- 
out annoyance and without ex- 
pense. 

The taking of the census will 
begin in Alaska early this au- 
tumn. In continental United 
States, in the early part of 1940, 
millions of fundamental facts 
about people, farms, stores, fac- 
tories, employment and unem- 
ployment and business, will be 
gathered by an army of 150,000 
enumerators. To gather and 
tabulate these facts will cost 
about $45,000,000, or half the 
cost of one of the Navy’s new 
battleships. 

When it is done, the United 
States will be able to look in the 
mirror, so to speak, and find out 
what it really looks like. From 
what they see, wise business men 
will be able to make better in- 
formed decisions. 
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Dried Citrus Pulp 





Condensed from The Jersey Bulletin 


R. B. Becker 


University o 


ITRUS candy prepared from 
the peel of grapefruit or 
oranges is enjoyed by many 

people, but how many regard the 
original material of this same 
product as potential feed for 
dairy cows? The development of 
dried citrus pulp as feed for 
dairy cows is an interesting nar- 
rative. 

The Florida Citrus Exchange 
established a research fellowship 
with the Mellon Institute in Oc- 
tober, 1911, to be used in investi- 
gating the utilization of off-size 
and off-grade citrus fruits of 
Florida. F. Alex McDermott held 
this fellowship until August, 1913. 
McDermott investigated the pres- 
ervation of citrus juices, extrac- 
tion of the oil from the peel, pro- 
duction of industrial alcohol, and 
the separation of citric acid. 
When summarizing the results of 
this study, he suggested that the 
pulp, seeds and peel might have 
considerable value as a feed for 
livestock. 

At the citrus canneries, the 
problem is encountered of dis- 
posing of the peel, rag and seeds 
of oranges and grapefruit, which 
remain after removal of the 


f Florida 


“hearts” or segments, and juice. 
Grove owners sometimes allow 
the product to be scattered be- 
tween the trees, later to be disced 
into the soil as fertilizer. Small 
quantities have been dried and 
used as filler in fertilizers. By 
far the greater volume was 
buried, or dumped on unused 
land away from habitation. 

The disposal of the cannery 
by-products entailed considerable 
expense to the industry, since 
two-thirds of the weight of 
the citrus fruit entering a 
citrus cannery leaves it as peel, 
rag and seeds. Over a five-year 
period several years ago, 65,000 
tons of this by-product were dis- 
posed of annually in Florida, and 
corresponding amounts in other 
states. Such was the problem to 
the canners. The canning indus- 
try is expanding each year to 
meet the demands of the consum- 
ing public for canned grapefruit 
hearts and juice for use in those 
months when the fresh citrus 
fruits are out of season. 

A small quantity of grapefruit 
by-product was dried in March, 
1925, by Seth S. Walker, then 
employed by the Florida Citrus 
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Exchange. Nearly 1,100 pounds 
of air-dry pulp were obtained 
from 5,925 pounds of the wet 
material. The air-dry product 
was sent to John M. Scott, Ani- 
mal Industrialist, who fed it to 
six Jersey cows in the dairy herd 
of the Florida Agricultural Ex- 
periment Station. He concluded 
that the product had merit, but 
that further work was necessary 
for its evaluation as a dairy feed. 

In the meantime a California 
orange-products firm sought a 
means of disposing of its fresh 
pulp, estimated at 9,000 tons in 
1924. Dairymen near the factory 
fed some of the wet pulp, appar- 
ently with good results. S. W. 
Mead and H. R. Guilbert, of the 
California Experiment Station, 
determined the digestibility of 
dried orange pulp, when fed with 
cut alfalfa hay to five sheep. The 
dried orange product containing 
12.5 per cent moisture, provided 
6.0 per cent digestible crude pro- 
tein and 78.3 per cent of total di- 
gestible nutrients. The variety of 
oranges was not mentioned, but 
the value for protein is suggestive 
of Valencias, a popular seeded 
variety. Dried lemon pulp, by- 
product of citric acid manufac- 
ture, yielded 3.0 per cent of di- 
gestible crude protein, and 72.8 
per cent of total digestible nu- 
trients. The dried lemon pulp was 
not very palatable to the ani- 
mals. 


W. M. Regan and S. W. Mead 
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(Calif. Bul. 427) stated that the 
first attempt in California to 
utilize fresh orange pulp as a feed 
for livestock was made by Frank 
Pellissier on his dairy ranch near 
Whittier during the summer of 
1922. These California workers 
conducted a feeding trial with 
dairy cows, comparing the dried 
orange pulp for milk production 
with the nearest similar known 
feed (dried beet pulp) in which 
they found the two feeds virtu- 
ally equal in value. 

They supervised a feeding trial 
with fresh orange pulp in a com- 
mercial dairy near the cannery. 
A daily allowance of 17.8 pounds 
of fresh orange pulp spared 2 
pounds of alfalfa and a scant 
amount of concentrates daily, 
while providing for a slightly 
greater milk yield. 

The canning division of the 
Florida Citrus Exchange was ap- 
proached by workers at the 
Florida Station in 1931 to make 
possible a re-opening of the cit- 
rus by-products investigation. In 
the meantime, a firm interested 
in experimentation on pectin pro- 
duction, dried a quantity of 
grapefruit peel. Part of this dried 
grapefruit was placed in a stor- 
age warehouse, and eventually 
found its way into the hands of 
R. B. Webster, Jacksonville feed 
dealer. Mr. Webster became in- 
terested in the product as dairy 
feed; began drying grapefruit 
pulp on an experimental basis, 
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and eventually began commercial 
drying at Tampa in 1932. Some 
$00 tons of dried citrus pulps 

were prepared in this plant dur- 
ing first season. The product was 
brought to the attention of 
Florida station workers, who re- 
opened the field investigation the 
next year. 

Dairy cows and steers found 
the dried grapefruit pulp to be 
quite palatable. Calves used in 
biological feeding trials revealed 
the product to have a mildly 
laxative action, and also to serve 
as a conditioner in that it im- 
parted a gloss to the hair similar 
to that attributed to the feeding 
of linseed oilmeal. Since this by- 
product is a high carbohydrate 
feed, and similar to other con- 
centrate feeds in lacking vitamin 
A, the best results are obtained 
when it is fed in conjunction with 
a protein supplement and with 
some leafy roughage. 

Digestion trials of 20 days 
duration were conducted with 
four steers, which showed the 
dried grapefruit and dried orange 
pulps to be quite highly digesti- 
ble, as shown in the accompany- 
ing table. 

Feeding trials have been con- 
ducted at the Florida station dur- 
ing three different winters with 
dried grapefruit pulp supplying 
40 per cent of the total digestible 
nutrients required by Jersey 
cows in milk. One-third of the 
corn silage and alfalfa hay, and 





a part of the concentrates were 
replaced by the new product. 
Cottonseed meal and corn feed 
meal made up the remainder of 
the experimental ration. The cows 
had free access to salt and bone- 
meal as mineral supplements. 
Milk production was sustained, 
the appetites of the cows were 
good, and they were in excellent 
health at the end of the trials. 

The new feed is regarded as a 
bulky carbohydrate concentrate. 
Dried citrus pulp from the vari- 
ous driers operating in Florida 
has weighed from 0.57 to 0.80 
pounds per measured quart, 
varying slightly with the method 
of processing, and the fineness of 
the dried product. Citrus meal, 
prepared by grinding the pulp in 
a hammer mill, weighed just 
under one pound per quart. This 
feed has an attractive grayish 
golden color, and a_ pleasant 
aroma. 

A new development within the 
past 18 months is dried molasses- 
citrus pulp. It is a feed of good 
texture in which about 30 per 
cent of the product by weight is 
the dry matter of blackstrap 
(cane) molasses. This product is 
even more palatable than plain 
dried citrus pulp, and provides a 
convenient way of adding mo- 
lasses to dairy rations. Dried mo- 
lasses-citrus pulp has less fiber, 
more nitrogen-free extract, and 

about the same total digestible 
nutrient value as the regular 
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dried citrus pulp. The molasses- 
citrus pulp has a brownish-gray 
color, and a good aroma. 
Production of dried citrus pulp 
has increased from 500 tons in 
Florida in 1932, to over 15,000 
tons in 1937, and will increase in 
amount in the future. Driers have 
operated in California for several 
years, and Texas plants entered 
the field in 1937, partly as a 
means of combating the Mexican 
fruit fly, by eliminating material 
in which this pest can multiply. 
Experimental work at the 
Florida station indicates that 
dairy cattle are the best outlet 
for this new bulky carbohydrate 
feed. It is fed in the dry form us- 
ually. Publications of the Florida 


Coefficients of digestibility 
Crude 
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Agricultural Experiment Station 
on dried citrus pulps as feed in- 
clude Bulletin 275 and Press 
Bulletin 521. 

Select cows of the five dairy 
breeds at “The Dairy World of 
Tomorrow” exhibit sponsored by 
the Borden Company at the 
New York World’s Fair, are be- 
ing fed dried citrus pulp under 
the watchful supervision of Vere 
S. Culver. 

Dried citrus pulp has taken a 
place on the list of regular feed- 
stuffs along with dried apple 
pomace, dried beet pulp, and 
other by-products of the indus- 
tries related to the production of 
human food. 


Digestible Total 
Ether N-free 
fiber extract extract 


percent percent percent percent percent percent 


Crude 

protein 
Dried grapefruit pulp, Fla. ...... 25 
Dried orange pulp, Fla. ......... 87 


Dried orange pulp, Calif. Bul. 409. 78 
Dried lemon pulp, Calif. Bul. 489. 46 





72 79 92 1.2 76.0 
94 7 89 2.1 69.6 
84 49 95 6.0 78.3 


60 27 92 8.0 12.8 


crude digestible 
protein nutrients 
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Alfalfa in Bags 





Condensed from American Agriculturist 


Raymond Dunn 


HE alfalfa meal mill owned 

and operated by Bean Bros., 

of Hayts Corners, N. Y., a 
village twenty miles north of 
Ithaca, is, so far as I know, the 
only industrial establishment of 
its kind in New York State. Rep- 
resenting an investment of $45,- 
000, the mill was completed in 
1938 and began its first full sea- 
son of production in June of this 
year. 

The mill does no custom grind- 
ing. Alfalfa is bought as it stands 
in the field, the average price paid 
the grower being $6 per acre. 
The cutting is done by a machine 
called a “pick-up cutter.” This 
cuts the alfalfa, chops it into 
pieces three-quarters of an inch 
or so in length, and by means of 
a fan and blower pipe shoots it 
into a truck which travels beside 
the machine as it moves over the 
field. The cutter is served by 
two dump trucks with especially 
designed box bodies, each of 4 to 
§ tons capacity. One truck re- 
ceives its load from the cutter 
while the other is on its way to 
the mill, thus permitting the ma- 
chine to be operated as far as 
eight miles from the plant with- 
out loss of time. Pulled by a 
12-20 tractor, the machine mows 


an average of six acres an hour. 
It has a seven-foot cutter bar. 

At the mill, the trucks dump 
their load on a platform, from 
which steel conveyor belts carry 
the chopped alfalfa into the dry- 
er. The latter consists of a fur- 
nace fired by jets of crude oil, to 
which is attached a huge revolv- 
ing drum. Heat from the furnace 
is carried into the drum by a pipe 
passing along the axial line. 
Tossed about in the superheated 
air of the drum, the green alfalfa 
dries so rapidly that a ton of per- 
fectly cured hay is produced 
every hour from four tons of 
green alfalfa. After being cured, 
the alfalfa is whirled out of the 
drum by air pressure and forced 
through pipes to the mill where 
it is processed into meal. 

The mill itself differs but little 
from an ordinary grist mill except 
that it is a hammer mill instead 
of the usual burr mill. Hammers 
(triangular shaped pieces of steel, 
pivoted to swing freely) operate 
on a revolving drum against a 
screen, pulverizing the dried al- 
falfa as it passes under them. 
There are two grinding units, the 
coarse and the fine. The former 
reduces the alfalfa to a coarse 
meal like bran, after which it is 
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sieved. The fine grinder receives 
the meal from the sieves and re- 
duces it still further to a powdery 
green substance practically as 
fine as flour. 

The mill produces three grades 
of meal varying widely in feed 
value—leaf meal, stem, and 
straight. Leaf meal, made en- 
tirely of the leaves, is a highly 
concentrated product containing 
not less than 20% crude protein 
nor more than 18% crude fibre. 
It is used chiefly in starting 
mashes for young chicks. Straight 
meal, a mixture of both leaves 
and stalks, contains at least 17% 
crude protein and is used in lay- 
ing mashes. The cheapest grade, 
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stem meal, contains no leaves, 
yet runs not less than 13% crude 
protein and is used both in laying 
mashes and as a dairy feed. 

The mill has a capacity of one 
and one-half tons of finished meal 
per hour. A labor force of seven 
men is required to operate the 
plant in its entirety, three work- 
ing in the field with the cutter 
and trucks, and the others at the 
mill. No salesmen are employed; 
the output is disposed of by con- 
tracts made with hay and feed 
dealers throughout Central New 
York. Two Diesel engines gener- 
ate the 300 horse power needed 
to run the mill. 
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Stack Silo for Bundled Feed 





Condensed from Farm and Ranch 


C. H. McDonald / 


Superintendent Texas Blackland Experiment Station, Temple, Texas 


HE stacking of green bun- 

dled feed in outdoor stacks 

and allowing it to ferment to 
make ensilage has been tried out 
by the Blackland Experiment 
Station at Temple, Texas, and 
has been found to be a success- 
ful and cheap way to make en- 
silage. 

The feed is cut and hauled in 
the green bundles direct from the 
field and is stacked close to a 
supply of water. The bundles are 
laid close and carefully by hand, 
after which, the binds are cut and 
the feed is pressed down to ex- 
clude all air pockets. Between 
the loads, water is pumped onto 
the feed in the process of stack- 
ing for the purpose of giving 
weight so that the green feed 
will settle rapidly. Water also 
serves to start early fermenta- 
tion. In green and succulent feed 
only a barrel or two of water is 
required for each ton of green 
feed; however, if the feed is dry 
and fired, due to drouth condi- 
tions, more water is required to 
start fermentation and to give 
proper settling. In stacking the 
feed, the bundles are placed with 


the butts out and in consecutive 
layers. The walls must be kept 
even and straight, and the top 
must be level at all times during 
the process of construction. 

The stack should be not less 
than 20 feet wide and 8 feet high 
and as long as necessary to ac- 
commodate the crop harvested. 
These dimensions are given for 
the completed stack; however, 
after several months of settling, 
the stack will probably be no 
more than 6 feet high. In order 
to reduce the loss from spoilage, 
it has been found desirable to 
place a layer of dirt from 6 to 10 
inches thick over the entire top 
of the stack. With a height of 
only 8 feet, the dirt is easily 
shovelled onto the stack from a 
wagon. A layer of straw placed 
on the stack and wet down with 
water before the dirt is placed 
will prevent the sifting of dirt 
down through the feed. After set- 
tling, the dirt does not give any 
trouble when removed during the 
process of feeding. 

The stack silo has its place on 
the farm where trench or above- 
ground silos are not available or 
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practical. They can be used where 
soil conditions will not permit 
the construction on account of 
seepy, stony, and rock soils, or 
loose sand, which has a tendency 
to cave in. Another advantage is 
that ensilage can be removed 
from a stack silo much more con- 
veniently than from the trench 
or above-ground silos. All that is 
necessary to remove ensilage 
from the stack is a good sharp ax 
or a hay knife. The ensilage is 
cut off in layers or blocks so that 
only a portion of the surface is 
fed daily. A 6-inch layer fed from 
the surface of the stack daily will 
prevent spoilage. 

Very little additional labor is 
needed for the construction of 
this kind of silo except that in- 
volved in supplying the water. 
The stack silo is a cheap way of 
storing succulent feeds for con- 
sumption on the farm in winter 
months and through drouth pe- 
riods. Such a silo requires no ad- 
ditional cost for materials, and 
the only implements needed for 
this method of storing feed are a 
row binder, a shovel, and an ax 
or hay knife, together with a 
good supply of water to put on 
the feed during the stacking proc- 
ess. After the stack silo is fed up, 
the land which it occupied can be 


used for other purposes and the 
location of the stack silo does not 
become unsightly. 

The quality of feed is equal to 
that in the trench or above. 
ground silos, and feed stored in 
this manner is readily eaten by 
all classes of livestock. The Sta- 
tion has fed this kind of ensilage 
to mules, dairy cows, hogs, beef 
cattle, and sheep with equal suc- 
cess. The color of the ensilage 
from the stack silo is consider- 
ably darker than that from the 
trench or above-ground silo, and 
it varies from a dark brown to- 
bacco color to almost black. The 
palatability of the black ensilage 
seems to be as good as that of 
the brown ensilage, and all of it 
is readily eaten by all classes of 
livestock. 

The spoilage in the stack silo 
consists of practically 18 inches 
on the butts of the outer layer 
of bundles. This spoilage is on 
each side of the silo and across 
each end. In one case where no 
dirt was used in covering the 
finished silo, there was a spoiled 
layer of fully 8 to 10 inches on 
the top; however, where an 8 
to 10 inch layer of dirt was placed 
on top of the stack, there was 
practically no loss of ensilage 
under the dirt. 
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Weeds in Your Grain Drill 


Condensed from Farm Research 


Dolores E. Weimer 


HE grain drill is an un- 
thinking, indiscriminating 
machine. It is the person be- 
hind the drill who has and can 
exercise the selective power. He 
is the one who determines what 
shall be fed into the soil to pro- 
duce often a hundred-fold of its 
kind. The farmer who planted a 
field of oats this spring had three 
possible sources of seed, namely, 
his own oats which he harvested 
from his own fields; oats from 
another farmer’s bin; or he could 
go to a number of commercial 
sources. If he used his own oats 
uncleaned he can predict from 
the appearance of the field last 
season as to what to expect. 
Drill surveys have shown that 
some uncleaned seed oats contain- 
ed as many as 8,400 weed seeds 
per pound. If he planted oats 
from a neighbor’s bin he was also 
taking considerable chance since 
the seeder-box surveys showed 
that even such oats cleaned with 
a common fanning mill were free 
of weed seeds in only about 27 
per cent of the cases, and that 31 
per cent may contain wild mus- 
tard and 15 per cent wild buck- 
wheat seeds. The surveys showed 
that seed stocks from some com- 


mercial sources were but little 
better in this regard. 

Two important sources of seed 
oats were open to careful study 
in the seed laboratory this past 
year. They were the samples sub- 
mitted by farmers and samples 
taken direct from seed stocks 
upon the open markets by in- 
spectors of the Department of 
Agriculture and Markets. In all, 
49 stocks of seed oats were sam- 
pled by the inspectors. Even tho 
the seed law requires that seed 
offered for sale in this State must 
have its weed seed content re- 
vealed, there were 18, or 37 per 
cent, of these commercial lots 
which did not have their weed 
seed content stated. T'wo lots were 
labeled much too low as to weed 
seed content. This merely means 
that nearly 41 per cent of the 
tags on the bags were practically 
worthless in helping the buyer 
judge weed seed content. 

Five stocks, or about 10 per 
cent had no label statements as 
to noxious weed content, yet they 
did exceed the lawful limits of 5 
noxious weed seeds per pound. 
One of them contained 107 nox- 
ious weed seeds per pound, which 
means about 10,000 noxious weed 
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seeds per acre on the land of the 
buyer of that stock of seed oats. 
In addition to the samples offi- 
cially collected upon the open 
market as commercial stocks, 
there were 40 samples of oats 
submitted by farmers who pro- 
posed to use the stock for seed. 
As regards their weed seed con- 
tent they showed much the same 
condition as did the commercial 
stocks except that the character of 
the weed seed content as to kinds 
changed somewhat. 

If the reader happens to have 
purchased any one of the 49 
stocks of oats on the open market 
or is the owner of any one of the 
40 farmer stocks sent in for 
test, the weeds enumerated in 
Table 1 are probably now grow- 
ing in the field, or perchance are 
lying dormant in the soil to come 
up in the years ahead. 

From this list one is able to 
draw some safe conclusions. The 
total number of different kinds 
of weed seeds distributed by each 
source is exactly 27. The chances 
of one securing commercial seed 
oats free of wild oats is about 1 
in 4. The wild oat is a trouble- 
some weed and is almost impos- 
sible to remove from seed oats. 
Once in the land the resultant 
crops are usually contaminated. 
This is substantiated by the fact 
that 45 per cent of the farmer 
stocks were contaminated. 

One out of every two samples, 
in other words, every other lot of 
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commercial seed oats sampled, 
was contaminated with wild 
buckwheat which is gaining such 
headway on New York farms. 


Table 1 


Percentage of Weed Seeds Found in 
Samples Examined in the Seed Testing 


Laboratory \, 
Océur- Occur. 
Kinds of Weed rencein rence in 
Seed Dealers’ Farmer,’ 
Samples Samples 
Ball mustard ...... 2.04 a 
Barnyard grass .... 2.04 2.5 
Canada thistle ..... 2.04 Fe 
Cheat, or chess 6.10 12.5 
ES oo vn wig erate aie ce 15 
Corn cockle ....... 8.10 i 
Cornflower 2.04 2.5 
Corn spurry ...... 2.5 
Curled dock ........ ai 12.5 
Field cress ........ 2.04 2.5 
IE sis ahciigid ti hai a 10.20 5.0 
Frenchweed ....... 4.00 2.5 
Green foxtail ...... 10.20 Aa 
Hedge bindweed 4.00 5.0 
Knotweed ......... word 2.5 
Lady’s thumb ..... 6.10 12.5 
Lamb’s quarters 12.20 10.0 
Mayweed ......... 2.04 5.0 
N. F. Catchfly ..... os 2.5 
Quack grass ...... 14.30 37.5 
Ragweed ......... 2.04 7.5 
Rough pigweed ... 2.04 oa 
Rugel’s plantain ... bale 2.5 
a 4.00 nie 
Sheep sorrel ...... iit 2.5 
Smooth chess ..... 2.04 5.0 
Wild buckwheat 49.00 57.5 
Wild mustard ..... 26.50 40.0 
Wild onion ....... ht 2.5 
. 71.40 45.0 
Wild radish ....... 2.04 5.0 
,. fF eee 4.00 
Wild sunflower 2.04 rr 
Wild vetch ....... 4.00 2.5 
Yellow foxtail ..... 12.20 35.0 


The farmer samples were even 
worse in this respect. In the case 
of wild mustard the buyer stood 
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q better chance since about three 
out of every four commercial lots 
were free from this weed; altho 
the farmer samples were con- 
siderably worse in this respect. 
Quack grass which is rather easily 
removed from oats by cleaning, 
showed up in stocks from both 
sources, but much more common- 
ly in the farmer samples. Hedge 
bindweed occurred in only 4 per 
cent of the commercial samples 
and in 5 per cent of the farmer 
samples. This is one of the most 
noxious of weeds and when once 
it gains a foothold in the land it 
will require at least one or even 
two full years to eradicate its 
deep-penetrating roots. 

It is suggested that each farm- 
er appoint himself a_ research 
committee of one to carry this 
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farm research direct to his farm 
by making a close study of his 
own oat field before harvest time 
in order to get a real census of 
the weed population. First, one 
must find out what the field really 
contains, then on that basis de- 
cide upon future action. 

One can decide whether to use 
seed from this field next season, 
what form of after-harvest prac- 
tice should be followed, or 
whether it is wise to adopt some 
active form of weed control. Each 
of these individual research com- 
mittees must accept the challenge 
so boldly flaunted by the weeds. 

One can find out, if he will, 
what did go down thru the grain 
drill and he can use such informa- 
tion to great advantage to him- 
self in the future. 





Fertilizing without Danger of Injury 


Condensed from Eastern States Cooperator 


Lawrence M. White 


Bureau of Chemistry and Soils, U. S. Department of Agriculture 


ERTILIZERS are usually 

applied to field crops in a 

localized area near the seed 
plant. To a minor extent they are 
broadcast over the entire soil sur- 
face. Since the lateral movement 
of fertilizers in the soil is slight, 
broadcast applications are con- 
sidered to be inefficient for most 
row crops because any fertilizer 
outside the spread of the plant 
root system is without effect on 
the crop. 

The practice was, therefore, 
adopted in the case of many row 
crops applying the fertilizer in 
the furrow with the seed or be- 
low the seed. This method of ap- 
plying fertilizer almost always 
gives satisfactory results when 
the rate of application is low or, 
with higher rates of application, 
when a part of the fertilizer is ap- 
plied a week or so in advance of 
planting and the remainder later 
as a side dressing. High applica- 
tions of fertilizer in the furrow 
with the seed or below the seed 
at the time of planting have fre- 
quently given rise to poor stands 
and low yields as a result of de- 
creased germination or seedling 
injury. The extent of the injury 


varied with the amount and kind 
of fertilizer used, the weather, the 
crop, and the soil. 

During recent years many care- 
fully controlled tests have been 
made to determine the most effi- 
cient location for the fertilizer in 
the soil. This work has shown 
that, for most row crops, highest 
yields are obtained when the fer- 
tilizer is placed in bands at the 
sides of the seeds or plants. The 
most effective width and depth 
of the fertilizer band and the dis- 
tance separating it from the seed 
or plant vary with different crops, 
fertilizers, and soils. The efficien- 
cy of side-band placement is ex- 
plained by the fact that fertilizer 
salts move up and down in the 
soil and not sidewise, thereby en- 
abling the seed to germinate, and 
young roots develop without 
coming in contact with an excess 
of fertilizer salts. 

Although there is now little 
danger of seedling injury when 
the fertilizer is properly applied 
with respect to the seed, the 
farmer may sometimes have dif- 
ficulty in properly placing the 
fertilizer with the distributing 
machinery at his disposal. The 
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problem is one of getting the fer- 
tilizer close enough to the seed 
for efficient utilization without 
getting it so close as to impair 
germination or cause seedling in- 
jury with resulting broken stand. 
The difficulty of the problem is 
decreased as the tendency of the 
fertilizer to cause such injury is 
decreased. 

This article outlines the man- 
ner in which seedling injury takes 
place and shows how the danger 
of such injury varies with the 
materials from which the fertil- 
izer is made. 

The causes of plant injury— 
An adequate supply of water is 
of prime importance to all com- 
mon crop plants. Water may 
comprise 75 percent or more of 
the plant body; it is essential 
for the growth of cells and tis- 
sues and its presence is required 
in most, if not all, of the chemical 
changes that take place in the 
plant. Water is, also, the med- 
ium by which all mineral plant 
nutrients are transferred from 
the soil to the plant. 

The water, with its dissolved 
salts, that is held by the soil and 
that is available for use by plants 
is called the soil solution. Plants 
can absorb water from the soil 
when the concentration of the 
soil solution is less than that of 
the sap in the plant root. The 
ideal condition for the absorption 
of water by plants is one in which 
there is a relatively large differ- 


between the concentration 
of the root sap and that of the 
soil solution. As this difference 
becomes less the plant has more 
difficulty in obtaining sufficient 
water. In exceptional cases the 
concentration of the soil solution 
may exceed that of the root sap. 
If this happens the normal flow 
will be reversed and water will 
move from the plant to the soil. 
In like manner an excessive con- 
centration of the soil solution 
may interfere with the entrance 
of water into the newly planted 
seed, causing poor germination. 
With most crops, however, in- 
jury to young sprouts occurs at 
lower concentrations than does 
actual impairment of germina- 
tion. If the plant or seed cannot 
absorb sufficient water for its life 
processes it will dry up and final- 
ly die. Such injury to plants is 
often referred to as “burning.” 

Certain substances, such as 
borax and the soluble compounds 
of copper, interfere with the nor- 
mal life processes of the plant 
and produce burning at very low 
concentrations. Such substances 
are said to be “toxic.” The ma- 
terials commonly present in fer- 
tilizer are not toxic, but cause 
burning only when they are pres- 
ent in amounts sufficient to pro- 
duce a concentration in the soil 
solution that approaches or ex- 
ceeds that of the sap in the plant 
root. 

It is known that some soluble 
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materials have the effect of 
counteracting the burning effect 
of other materials. By adding the 
proper material to an improperly 
balanced soil solution it is thus 
possible to decrease its burning 
effect. Therefore, the ability of 
a soil solution to injure plants is 
not always proportional to its 
concentration. However, fertil- 
izers are made for the purpose 
of promoting plant growth and 
they usually produce a proper 
balance of nutrients in the soil 
solution. Therefore, the burning 
effects of the ordinary fertilizer 
mixtures may be considered to be 
roughly proportional to their ef- 
fect on the concentration of the 
soil solution. 

Changes in fertilizer compost- 
tion—Statistics on the composi- 
tion of complete mixed fertilizers 
in this country date back to 
about 1880. The changes that 
have taken place in the composi- 
tion of typical fertilizer mixtures 
since that time are shown by the 
formulas in Table 1. 

As shown by these the slowly 
soluble organic ammoniates have 
been largely replaced by readily 
soluble materials, such as nitrate 
of soda, sulfate of ammonia, 
ammonia and urea. It might 
seem, therefore, that the changes 
that have taken place in the com- 
position of fertilizers have in- 
creased the danger of injury to 
plants by burning. It should be 
noted, however, that the average 


Table 1 


Typical Fertilizer Formulas at Different 
Times in the History of the Industry 


Pounds 
Material PerTon 

Year, 1880 — Grade (2-9-2) 
Fish scrap, 12.5% P20s5........... 699 
Nitrate of soda, 15.5% N st eece ee 
Superphosphate, 12.5% P20Os . 1053 
Kainit, 12.5% KsO .......... eS 
Total ea .. . 2000 

Year, 1937 — Grade (4-9-5) 
Sulfate of Ammonia, 20.5% N ina 
Ammonia, 82.3% N .............. Q 
Nitrate of soda, 16% N........... 6 
Tankage, 7% < kein ot 
Urea, 46.6% N Soe pee 
Superphosphate, 19% P20s......... 947 
Muriate of potash, 60% KeO....... 166 
Dolomite . jie tae wlaead 224 
Filler ; et a's one oa 
ey ee rs i 2000 


mixed fertilizer used in 1937 con- 
tained a total of 18 units of plant 
food as compared with a total of 
only 13 units in the 1880 fertil- 
izer, and a correspondingly less 
amount of the 1937 mixture has 
to be distributed per acre for a 
given application of plant nv- 
trient. Further examination of 
the formulas shows that in the 
4-9-5 mixture five units of pot- 
ash have been derived from 166 
pounds of high-grade muriate 
while in the 2-9-2 mixture only 
two units of potash are supplied 
by 320 pounds of kainit contain- 
ing 12.5 percent K2O. The essen- 
tial difference between high-grade 
muriate and kainit is that the lat- 
ter is a mixture of muriate of 
potash, sodium chloride (com- 
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mon salt) and varying amounts 
of other readily soluble materials. 
The lower the grade of the kainit, 
the more sodium chloride it con- 
tains. It should be recalled that 
plant burning may be caused by 
any readily soluble salt, so sod- 
‘um chloride, which does not con- 
tain any plant nutrient, will cause 
injury to plants as readily as 
high-grade muriate. 

The replacement of low-grade 
potash salts by high-grade ma- 
terials will do more to decrease 
the burning effects of fertilizers 
formulated from materials now 
on the market than any other one 
change that is likely to be made 
in their composition. 

In order to measure the effect 
of any fertilizer material or mix- 
ture on the concentration of the 
soil solution by laboratory meth- 
ods it is necessary to remove the 
soil solution from the fertilized 
soil. After this separation it is 
a simple matter to determine the 
concentration of the soil solution. 
Experiments made in this way 
by the fertilizer research division 
of the Bureau of Chemistry and 
Soils have demonstrated that the 
effect of the 4-9-5 fertilizer, per 
unit of plant food, on the concen- 
tration of the soil is less than 
that of the 2-9-2 mixture. 

Light sandy soils in contrast 
to heavy clay soils have a com- 
paratively low soil moisture con- 
tent when conditions are most 
favorable for germination and 
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subsequent growth. Obviously a 
given application of fertilizer will 
increase the concentration of the 
soil solution much more in a 
sandy soil than it will in a clay 
soil. Therefore, the burning effect 
of a given amount of fertilizer 
differs in various soils. Likewise, 
there is more danger of plant in- 
jury in dry seasons than in wet 
seasons. 

In Figure 1 the common fertil- 
izer materials are arranged ac- 
cording to their effect, per unit of 
total plant food, in raising the 
concentration of the soil solu- 
tion. The heights of the columns 
represent the relative effects of 
the materials on the concentra- 
tion of the soil solution in a light 
sandy soil. While the relative 
heights of the columns might be 
slightly different if the measure- 
ments had been made on another 
kind of soil, the order in which 
the materials are arranged would 
remain substantially the same. 

Figure 1 shows that, per unit 
of plant food, kainit, nitrate of 
soda, and manure salts have the 
greatest effect on the concentra- 
tion of the soil solution while 
superphosphate and ammonia 
have very little effect. Therefore, 
for equal quantities of plant food 
applied, fertilizers containing 
large amounts of low-grade pot- 
ash materials and nitrate of soda 
will be more likely to injure 
plants when applied too close to 
the seed than mixtures made of 








THE FARMERS DIGEST 








October 





= 
= 
oO 
rw) 
=< 
° 
o 
™ 
N 
~ 
w” 
= 
o 
”) 
@ 
— 
bm 
e 
o 
= 
4 


o 
c 
°o 
E 
Ee 
5 
-_ 
° 
@ 
>. 
o 
— 
p= ] 
w” 
— 
— 
= 
— 
— 
— 
— 
— 
— 
— 
— 
— 
a 
— 
— 
— 
ee 
= 
——| 
—— 
— 
— 
—_— 
= 








UT] Ammonium nitrate 


a 
—— 
aaa 
—— 
= 
= 
— 
—— 
— 
— 
— 
on 
— 
— 
— 
=> 
— 
= 
— 
— 
a 
—_— 
= 
——7 
— 
— 
— 
— 
— 
— 
=—_ 
o 
v0 
° 
” 
os 
° 
@ 
_ 
o 
— 
— 
r 
a 
—s 
— 
— 











Muriate of potash 


ae 


Urea 
Sulfate of potash 


r 
@o 
Ee 
wo 
a 
2 9 
Ss. & 
= € 
°o 

S & 











TH) Superphosphate, 19% P20s 


Figure 1. Relative effect, per unit of plant food, of fert: 
lizer materials on the concentration of the soil solution 


materials 
and high-grade potash salts. 
Advantages of double-strength 
mixtures—It is possible, by the 
use of materials now on the mar- 
ket, to prepare double strength 
mixtures that have less tendency, 
per unit of plant food, to injure 
crops than the corresponding 


the other nitrogenous 


single-strength mixtures that are 
now in general use. For example, 
the formulas in Table 2 show 
that the substitution of double 


superphosphate and _ high-grade 
muriate for ordinary superphos- 
phate and manure salts and the 
elimination of filler make it pos- 
sible to prepare a 6-20-10 instead 
of a 3-10-5 mixture. 

It should be emphasized, how- 
ever, that while a double-strength 
mixture prepared according to 
the formula in Table 2 has less 
effect, per unit of plant food, on 
the concentration of the soil solu- 
tion than has the corresponding 
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single-strength mixture, this does 
not hold in all cases. For ex- 
ample, a 6-20-10° mixture was 
prepared in the laboratory from 
Ammophos A, nitrate of soda, 
and kainit that had approximate- 
ly two-and-one-half times as 
much effect on the concentration 
of the soil solution as did the 
6-20-10 mixture prepared accord- 
ing to the formula in Table 2. 


Table 2 
Formulas of Single- and Double- 
Strength Fertilizer Mixtures 


Mixed Fertilizer 
3-10-5 6-20-10 


Material Pounds per ton 
Sulfate of ammonia, 20.8% N 100 200 
Ammonia, 82.83% N .. 30 60 
Nitrate of soda, 16.3% N 49 98 
Cottonseed meal, 7% N > 200 


Superphosphate, 20.4% P20s 981 
Double superphosphate, 


46.7% P20s v 858 
Manure salts, 30% KO. 333 ante 
Muriate of potash, 60.2% KO ... 382 
Dolomite ee 126 252 
Filler Se ene nee ae ie eh 281 

Total .. .2000 2000 

When using double-strength 


mixtures that are prepared ac- 
cording to present commercial 
practice there is usually less dan- 
ger from burning than when 
equivalent applications of single- 
strength mixtures are used. This 
is illustrated by the pairs of 
columns in Figure 2 which com- 
pare the influence on the concen- 


tration of the soil solution of a 
number of typical single- and 
double-strength mixed fertilizers. 
The figure also shows, as previ- 
ously explained, that the average 
present-day 4-9-5 mixture has 
less effect on the concentration of 
the soil solution than does the 
2-9-2 fertilizer which is a repre- 
sentative 1880 mixture. 

A comparison of the columns 
in Figure 2 shows further that, 
while double-strength mixtures 
as a rule have less effect on the 
salt content of the soil solution 
than do the corresponding single- 
strength mixtures, this relation- 
ship does not always hold true 
when the double-strength mix- 
ture is compared with a single- 
strength mixture having a differ- 
ent plant-food ratio. Thus, Fig- 
ure 2 shows that mixtures hav- 
ing a high ratio of potash to phos- 
phoric acid, such as the 8-12-20 
grade, are more likely to burn 
plants than mixtures, such as 
the 4-9-5 or 4-12-4 grades, in 
which the ratio of potash to phos- 
phoric acid is low. 

Thus, for identical soil and 
weather conditions, the tendency 
of a fertilizer to injure crops 
varies with the manner in which 
it is deposited in the soil, the 
amount used, its grade, and its 
composition. 
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Off-Flavor Prevention 


Condensed from Guernsey Breeders’ Journal 


H. A. Herman 


RESH, clean milk has a rich 

and pleasing taste. Milk con- 

taining abnormal flavors 
and odors is rejected by dealers 
and consumers because it is not 
palatable. The satisfying taste of 
high quality milk is largely re- 
sponsible for the universal use of 
milk as an important part of the 
diet. In addition to sanitary pre- 
cautions, one of the most im- 
portant, everlasting jobs a dairy- 
man has is to protect the flavor 
and odor of the milk produced. 

If the consumption of milk and 
milk products is to be maintained 
and increased, the products must 
be kept uniformly palatable at all 
times. 

State and city dairy laws de- 
fine requirements as to the 
amount of fat, solids-not-fat and 
maximum bacteria count that 
milk sold within their boundaries 
may contain. These factors large- 
ly guarantee to the consumer a 
product of high nutritive value, 
produced under clean conditions, 
and safe from the standpoint of 
carrying disease. Palatability and 
wholesomeness of milk and 
cream, however, cannot be so 
sharply defined and controlled. 
The consumer employs his sense 


of taste and smell in evaluating 
the flavor and aroma of milk 
and dairy products. Milk distrib- 
utors, realizing that the consum- 
ing public will not tolerate milk 
or cream carrying undersirable 
flavors and odors, check the 
flavor and odor of the milk they 
buy and reject, or withhold from 
distribution any that is not pleas- 
ing in taste. When milk is re- 
jected the producer is the one 
who suffers the greatest loss. 

Most off-flavors can be con- 
trolled by proper precautions in 
feeding and managing the milk- 
ing herd. Undesirable flavors in 
milk and cream may originate at 
various stages of its production 
and handling. There are certain 
flavors present in milk when it is 
drawn. These are dependent upon 
the physical condition of the cow 
and the type of feed consumed. 
Usually, flavors and odors caused 
by the condition of the cow or 
by highly flavored feeds or weeds, 
are noticeable just after the milk 
is drawn. 

Abnormal conditions of the 
udder, due to mastitis or garget, 
often result in bitter or brackish 
milk. Digestive disturbances, ex- 
citement and sickness likewise 


Reprinted by permission from the Guernsey Breeders’ Journal, Peterborough, N. H., 
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usually result in an off-flavored 
milk. Cows in late lactation often 
produce milk somewhat salty. 
The recommended procedure is 
to let the cow go dry. When the 
animal freshens again, the milk 
will usually be normal in com- 
position and flavor. Cows which 
have chronic, unsound udders 
should be eliminated from the 
herd. Their presence, even though 
there may be only one or two 
cows, often results in an im- 
paired flavor to the milk pro- 
duced by the entire herd. The 
milk from cows which are sick 
should be discarded, to avoid 
lowering the palatability of that 
produced by the entire herd. 
Feed and weed flavors are re- 
sponsible for the bulk of the off- 
flavored milk and cream pro- 
duced in the middle west. In 
general, the commonly used dry 
feeds do not contain highly 
flavored constituents. Succulent 
feeds, in contrast, however, are 
often highly flavored and these 
characteristics are usually trans- 
mitted to the milk. When fed to 
dairy cows at milking time, or 
even one hour before, such feeds 
as corn silage, green alfalfa, green 
sweet clover, rye, cabbage and 
turnips seriously affect the flavor 
and odor of the milk. Green suc- 
culent pastures such as barley, 
wheat, rye and sweet clover are 
an important part of the feeding 
program of most. dairymen. 
Flavors imparted by these feeds 
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can be prevented by following 
well planned routine of feeding 
and management. The cows 
should be taken off pasture sey- 
eral hours before milking time 
when strong flavored crops are 
being grazed. Silage, wet brewers 
grains, or malt, and root crops 
should be fed immediately after 
milking, never before. This will 
allow a lapse of several hours be. 
tween the time the last feed js 
consumed and the next milking. 

Wild onions, garlic, and bitter. 
weed are particularly trouble. 
some sources of off-flavors in milk 
and cream. Every year, during 
the spring months, a vast amount 
of cream is rejected because of 
onion flavor. It is a well known 
fact that when cows eat wild 
onions or garlic within four hours 
before milking there is imparted 
to the milk a very disagreeable 
flavor and odor. This flavor is 
not only unpleasant but lowers 
the commercial value of the milk 
or makes the whole-milk unsal- 
able altogether. The best way to 
prevent garlic flavor is to keep it 
out of the milk. This at first 
seems quite difficult, for wild 
onions or garlic is quite common 
in some of our pastures, but a 
little care and management, how- 
ever, will go a long way toward 
handling this problem. If there 
are only small patches they may 
be fenced off and pastured with 
cattle not producing milk, or other 
classes of livestock. If scattered 














1939 OFF-FLAVOR 


all over the pasture, it is of course 
impossible to keep the cows away 
from it when the pasture is used 
at all. In such cases this ob- 
jectionable flavor may be pre- 
yented altogether or at least re- 
duced to a minimum by taking 
the cows off of this pasture at 
least four to seven hours before 
milking time. The herd can then 
be allowed to graze on the garlic 
pasture all forenoon and just 
after noon can be removed to a 
pasture free of garlic. If no such 
pasture is available, the cows 
should be kept in the barn lot 
until milking time. They could 
then be allowed on the garlic pas- 
ture again in the evening until 
bedtime and then removed. 

Feed and weed flavors are im- 
parted to the milk mainly through 
the body of the cow. However, 
after the milk is drawn, unless 
the strictest care is exercised, 
various off-flavors may be ab- 
sorbed from the barn, milk-house, 
and general surroundings. Oils, 
fly sprays, and medicines used 
about the barn often impart off- 
flavors to milk. Immediately 
after the milk is drawn it should 
be removed to the milk-house, 
aerated and cooled. 

Bacteria often cause changes in 
the flavor of milk and cream. 
These changes usually occur one 
to three days after the milk is 
drawn. Contamination of the 


milk by bacteria can be avoided 
by strict attention to the han- 
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dling of milk, proper sterilization 
of utensils, and holding the milk 
at low temperatures. 

The development of off-flavors 
in milk after it is delivered to the 
milk plant is not unusual. It has 
been found that off-flavors such 
as “tallowy,” “cardboard,” “me- 
tallic,” and “astringent” often de- 
velop before the milk reaches the 
consumer. The use of poorly 
tinned utensils, coolers, vats, etc., 
often contaminates the milk 
with minute quantities of iron 
and copper salts. These within 
themselves are not harmful, but 
they exert a tremendous influence 
in bringing about some of the 
above off-flavors, particularly 
when the milk is exposed to sun- 
light. The bulk of the milk sold, 
particularly in the larger cities, 
is pasteurized. Oftentimes poor 
pasteurization results in a “cook- 
ed” flavor being imparted to the 
milk. This is a direct effect of 
overheating. The use of good 
pasteurization equipment and 
holding the milk at a tempera- 
ture of 142-145 degrees Fahren- 
heit for thirty minutes results in 
a thorough job of pasteurization 
and the “cooked” flavor is pre- 
vented. 

Washing powders and chem- 
ical disinfectants if carelessly 
used may result in astringent and 
off-flavors being imparted to 
milk or cream. If used as recom- 
mended, chlorine compounds, 
commonly used for sterilization, 
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cause no trouble. Poor drainage 
of the utensils, vats, etc., after 
sterilization, however, may re- 
sult in excessive amounts of these 
compounds getting into the milk 
or cream and unpleasant flavors 
result. 
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In general, the producer cap 
insure himself of a good market, 
and a satisfied purchasing public 
by an appreciation of the value 
of a desirable flavor in milk and 
cream and exercising the neces- 
sary care to protect this highly 
economic factor. ' 


Selective Registration Among Jerseys 


CTION of far-reaching ef- 

fect upon the Jersey breed 

(and all other dairy breeds 

as well) was taken at the 7l|st 
annual meeting of the American 
Jersey Cattle Club in New York 
City. Selective registration, to be- 
come effective January, 1942, will 
make compulsory the elimination 
of poor bulls. After that date, 
bulls to be admitted as purebreds 
eligible for the official certificate 
of registration must be backed 
up by ancestry of proved ability. 
Requirements for the sire must 
be either that he has been proved 
in dairy-herd-improvement as- 
sociations with daughters averag- 
ing 400 or more pounds of butter- 
fat, or that he be recognized by 
the American Jersey Cattle Club 
as a tested sire whose daughters 
averaged 500 pounds of butterfat 
in 365 days. The record of the 
dam of a young bull proposed for 
registration will also be accepted. 
She must have a mature equiva- 


lent production of 400 pounds of 
butterfat in 10 months. No long. 
er will the American Jersey Cat- 
tle Club accept bulls for registry 
solely because their sires and 
dams were registered. 

At the same time there was set 
up a super-registration system 
for purebred Jersey bulls de- 
scended from outstanding ances- 
tors. The system became effective 
July 1, and participation is op- 
tional with America’s 50,00 
breeders of Jersey cattle. From 
one to four stars appearing upon 
the registration certificates of ani- 
mals eligible for recognition will 
sum up the entire pedigree of a 
given animal. Standards of pro 
duction and type, or conforma- 
tion, of ancestors will be credited 
according to a graduated scale of 
points. Thus the oldest breed as- 
sociation was the first to take this 
very enlightened step toward 
eliminating inferior purebred 
sires.—Successful Farming 
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Salvage Feed 





Condensed from Capper’s Farmer 


Seth J. Warner 


come up until September. 

Weather and soil were that 
dry. Not enough moisture was 
available to swell or damage the 
kernels thruout the summer grow- 
ing season. Such was the seventh 
of a series of dry years in Mar- 
shall county, South Dakota. 

The summer aggravated prob- 
lems of diminishing feed and de- 
pleted financial reserves which al- 
ready were acute. The Federal 
government had suggested a 
drastic remedy two and three 
years before in the name of re- 
lief by its purchase of drouth dis- 
tressed livestock, by shipping the 
starving animals to regions of 
more abundant feed production. 

How could a fellow get his 
herds and flocks thru winter fol- 
lowing such a summer? There 
seemed little choice, but selling out 
would mean a double loss—one 
immediately, attendant upon de- 
preciated flesh, and another re- 
sulting from making replace- 
ments later at higher values 
which were certain to come with 
reduced supplies of breeders and 
greater demand stimulated by 
men who had to restock. 

Yet H. A. Symens didn’t sell. 
He hadn’t sacrified his seed stock 


a. planted May 25 didn’t 


during the preceding seven years 
of drouth and he again elected 
the harder course this time. After 
that withering summer he winter- 
ed 150 cattle and 75 sheep on his 
farm. The herd and flock were 
sustained primarily on home 
grown roughage, supplemented 
by wild hay purchased locally. 
Cows and ewes went into spring 
in fair condition and dropped 
normal offspring. 

How could it be done? 

“We'd learned how during a 
series of dry years, each of which 
was worse than the preceding,” 
said Herman Symens, a son. 
“That cow herd of 50 head had 
been carried thru 7 years when 
yields ranged all the way from 
half a crop down to nothing mar- 
ketable. 

“When corn didn’t come up 
that year, which was the worst 
we had experienced in a quarter 
century, there seemed little pros- 
pect of holding the herd. But in- 
stead of giving up we literally 
combed the fields, saved every 
bit of vegetation possible and got 
enough roughage to support the 
stock thru a long winter until 
grass came in spring.” 

Fortunately there was a field 
of second year sweet clover which 
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had survived the half crop season 
a year before. It was bound just 
before blooming. 

“We set the bundles up to 
cure in 4-bundle shocks immedi- 
ately behind the binder,” said 
Herman. “As soon as possible the 
bundle hay was put up in round 
stacks. The cattle were vaccinated 
for hemorrhagic septicemia which 
was considered to make the hay 
safe to feed. Anyway we didn’t 
lose any cattle. The wild hay and 
other roughage they received also 
may have had some influence in 
avoiding trouble. 

“Sweet clover is one of our best 
emergency feed crops, because in 
the second season it will make 
one cutting of hay on spring 
moisture, whether or not there 
is enough rainfall to keep it alive 
into midsummer for pasture or 
an additional cutting. That is why 
we make seedings every year and 
try to maintain a stand.” 

During such drouth years 
maintaining stock becomes a 
problem in summer as well as 
winter. Mr. Symens adopted the 
practice of grazing his spring 
plantings of either small grains 
or rowed feed. By that means he 
is able to salvage some value 
from the crops and at the same 
time tide his herd over an emer- 
gency. 

Whenever it became apparent 
by July 15 that crops would not 
be worth harvesting, we salvaged 
them by pasturing. It is surpris- 
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ing how well an animal can be 
maintained on such forage. We 
discovered, however, that it js 
necessary to have water readily 
available for best results. There 
are 1,000 acres of crop land and 
that means some fields are a cop- 
siderable distance from the farm. 
stead water supply. Consequently 
we place an ordinary stock tank 
in the fields that are to be grazed 
and keep it filled by tank wagon. 
Cattle come up for a drink at 
11 o’clock and again at 4. After 
taking a fill of water they will go 
back and make another round of 
the pasture. 

“This system of watering 
proved to be the real solution of 
utilizing such forage as the seed- 
ed crop afforded as well as pigeon 
grass, Russian thistles and other 
weeds that might survive drouths, 
Without it the stock would come 
up to the gate when thirsty and 
remain there. As a consequence 
they wouldn’t get enough to eat. 
We fenced all the fields and so 
are able to move the stock from 
one to another at will or as neces- 
sity demands.” 

Winter feed under such cir- 
cumstances consists of hay from 
annual grasses, Russian thistles, 
crop salvage or whatever grows 
up in the fields not pastured. One 
year corn from 150 acres lacked 
a third of filling a 16 by 40 foot 
silo. It was completed with 
thistles. Dry roughage that sea- 
son consisted of 150 tons of 
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pigeon grass and thistle hay, cut 
from fields which were not 
grazed. 

Plains farmers long have re- 
ferred to Russian thistles as dry 
land alfalfa. If cut at the right 
stage and handled the right way 
they are nutritious. A recent test 
at the North Dakota station con- 
firms this practical experience. 
F. W. Christensen, feeding au- 
thority of that station, reports 
that ewes fed ground thistle hay 
with barley not only made better 
gains but produced heavier lambs 
than those fed prairie hay, barley 
and linseed meal. Further, Chris- 
tensen said, “Ewes carried thru 
winter almost entirely on Russian 
thistles and molasses without 
grain or protein supplement pro- 
duced vigorous lambs, altho the 
lambs averaged somewhat lighter 
than those from ewes fed grain.” 

Thus there is controlled experi- 
mental evidence to confirm Mr. 
Symens’s experience in utilizing 
emergency feed. 

“Still another year it became 
apparent that our roughage would 
not mature,” Herman continued. 
“Further, the longer it remained 
in the field, the more it would de- 
teriorate. Consequently we mow- 
ed the corn and filled the perma- 
nent silo. There was still feed left 


and so we dug a pit silo 15 feet 
in diameter and 14 feet deep, 
erected an 18 foot wood silo over 
it and filled that. We were thus 
able to salvage all the value that 
was in the corn. It made much 
better feed than dry roughage. 

“Even by saving all the feed 
possible it is necessary to con- 
serve supplies carefully for there 
is none too much under drouth 
conditions for the number of 
stock we keep. That’s why we 
like to run the cattle and sheep 
in the fields as long as possible. 
They will subsist without supple- 
mentary feeding usually until 
snow comes. One year that was 
about November 1 and another 
December 1. Then when we must 
bring them in, feed is given as 
conservatively as possible consis- 
tent with maintaining flesh and 
condition. Good bunks and man- 
gers are provided to avoid waste. 
Both silage and hay are limited 
to what the animals will clean 
up.” 

In view of the consistent fail- 
ure of small grain and corn Mr. 
Symens planted an acreage of 
both Sudan grass and cane. 
These are more drouth resistant 
than ordinary feed crops and will 
make a tonnage when the weather 
is too dry for corn. 





Wax Emulsions for Deciduous Fruits 


Condensed from American Fruit Grower 


Robert M. Smock 


Cornell University 


HE coating of fruits with 

waxes and other materials to 

preserve them is by no 
means a new development. The 
first beginnings of the practice 
probably date back to the cover- 
ing of gourds and other plant 
products with shellac or paraffin. 
This practice kept these articles 
for relatively long periods in a firm 
and unshriveled condition. The 
joker in this practice lay in the 
fact that no one would have 
wanted to eat the prize melon or 
apple that was sealed up with 
shellac or paraffin after a few 
weeks. 

It must be remembered that 
fruits are living organisms even 
though they are separated from 
the parent tree. They respire, 
that is, consume oxygen and give 
off carbon dioxide, just as ani- 
mals do. If we artificially exclude 
any possible entrance of oxygen 
or the giving off of carbon dioxide 
from the fruit, they very quickly 
develop alcoholic flavors. 

Early attempts at artificially 
coating fruits with waxes of vari- 
ous kinds encountered this diffi- 
culty of “off flavors.” Paraffin 


definitely reduced shriveling but 
resulted in a poor tasting product, 

At the present time a number 
of investigators are working on 
the commercial possibilities of 
waxing deciduous fruits. Waxing 
of citrus is a proven practice. It 
has been estimated that from §0 
to 90 per cent of the citrus ship. 
ped from California is being war- 
ed and almost that much is being 
treated in Florida. Certain root 
crops like rutabagas and other 
vegetable crops like tomatoes are 
being waxed commercially. 

While certain phases of the use 
of wax emulsions with deciduous 
fruit are still in the experimental 
stage, it would seem worth while 
to point out what the present 
status of research is and to indi- 
cate possible commercial applica- 
tions of this practice. 

With citrus the waxes are ap- 
plied by contact with brushes, 
by use of a “hot fog,” or by use 
of a finely atomized spray of 
wax emulsions. With deciduous 
fruits and vegetables water emul- 
sions of various waxes are used. 
Paraffin and carnuba wax are 
two common constituents and 


Reprinted by permission from American Fruit Grower, Cleveland, Ohio, August, 1939 
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yarious emulsifying agents are 
used. One need not hesitate to 
eat fruit coated with waxes any 
more than he need to fear eating 
honey in the comb, the waxes be- 
ing digestible and unharmful. 

An unfortunate amount of con- 
fusion in the trade exists with 
these water emulsions of waxes 
since such a large number is being 
put on the market. No two emul- 
sions give identical results and 
some emulsions are definitely 
harmful and toxic to the fruit, 
even though they may inhibit 
shriveling to some extent. Work 
by Platenius and Morris at Cor- 
nell have indicated that the be- 
havior of various wax emulsions 
is very different depending on the 
proportion of constituent waxes 
and other factors. As the com- 
mercial practice of waxing grows, 
the better emulsions doubtless 
will be sifted out and the useless 
or toxic ones eliminated. 

Possibly the most widespread 
usage of wax emulsions with de- 
ciduous fruits will come in the 
prevention of shriveling. Most 
fruits contain 80 to 85 per cent 
water and this is gradually lost 
as water vapor through the skin 
of the fruit. Mother Nature en- 
dowed many fruits with a natural 
coating of wax which more or less 
inhibits the passage of water 
vapor out of the fruit. Certain 
varieties of apples like Golden 
Delicious and Grimes Golden 
were not very richly endowed 
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with: this waxy coating and are 
very subject to shriveling in stor- 
age. Work at Cornell, the Univer- 
sity of Maryland and other in- 
stitutions indicates real possibili- 
ties of reducing shriveling in va- 
rieties of this type. Judicious 
waxing will cut in half the water 
loss from Golden Delicious with- 
out impairing its flavor in any 
way. Of course, one way to 
eliminate this storage shriveling 
is to use high storage humidities, 
(i. e. 90 to 95 per cent) but this 
often results in excessive mold 
growths. Another advantage the 
waxing has over high storage 
humidities is the fact that it per- 
sists on through the marketing 
period when fruits may be sub- 
jected to high temperatures and 
very low relative humidities. 
Where the acid washing proc- 
ess is very rigorous, as it is in the 
Pacific Northwest, a great deal 
of the natural wax is removed 
from varieties like Delicious 
which have naturally a fairly 
bountiful supply. Moisture losses 
in storage can be greatly reduced 
in this case by waxing after the 
apples are rinsed. Commercial 
trials have been made in Wash- 
ington with this point in mind. 
The attractiveness of fruits 
like apples and pears is often 
considerably improved by use of 
the proper wax. A good wax 
emulsion dries on the fruit in a 
microscopically thin film and 
gives the fruit a real polish or 
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luster. The use of acid washes 
often leaves a dull finish on va- 
rieties like McIntosh but if wax- 
ed after the rinsing process it 
has a very high polish. An inter- 
esting fact about this luster is 
that it is much more permanent 
than the luster that can be at- 
tained naturally by wiping the 
fruit. 

Several experiments have indi- 
cated that under certain circum- 
stances the use of the proper wax 
would delay the appearance and 
reduce the amount of bitter pit or 
stippin occuring in cold storage. 
In no sense should it be regarded 
as a cure for bitter pit since con- 
siderable amounts may occur on 
waxed fruit. It is doubtful if wax- 
ing would pay if done for the 
sole purpose of reducing bitter 
pit but it is a factor in its favor. 
Not all emulsions seem to have 
this effect on bitter pit. One emul- 
sion tested actually seemed to in- 
crease the usual amount of pit- 
ting during the storage season. 
More investigations are being 
carried out in connection with 
this point. 

Another point which needs 
more investigation but which 
may well have some commercial 
bearing is the ability of certain 
emulsions to inhibit storage scald. 
The U.S.D.A. and University of 
Maryland have reported that 
waxes they have tried often in- 
creased storage scald. Whether 
or not a given emulsion will de- 
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crease the amount of scald op 
varieties like Rhode Island 
Greening seems to depend not 
only on the wax constituents but 
also the type of emulsifying agent 
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used. One or two emulsions that 
have been tried have been almost 
as effective as shredded oiled 
paper in reducing storage scald, 
On the basis of present evidence, 
however, it is doubtful if waxing 
with even the most scald-redyc- 
ing wax should be used as a sub- 
stitute for shredded oiled paper, 

Waxing slows down the ripen- 
ing process and lengthens the 
storage life of certain fruits. The 
softening rate and the green to 
yellow ground color change may 
be retarded. This factor is limited 
by the fact that if concentrated 
enough emulsions are used to 
greatly retard the ripening rate, 
off flavors may result. The ordi- 
narily recommended dilutions do 
have the general effect of slightly 
inhibiting ripening, however. The 
loss or aroma in highly aromatic 
varieties like McIntosh is retard- 
ed by judicious waxing. 

Claypool, at the University of 
California, has had some very 
promising results with reducing 
scald on pears. This trouble is 
not similar to apple storage scald, 
however. He also has had con- 
siderable success in reducing 
moisture loss and otherwise in- 
creasing salability of nectarines 
and defuzzed peaches by waxing 
them. 
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The cost of waxing fruits is not 
exorbitantly high. The emulsions 
are sold in a concentrated form 
and are diluted down with water 
to the proper proportion. Cost of 
waxing apples has been variously 
estimated at from one to four 
cents per bushel. Fruit to be wax- 
ed should first be washed or 
wiped reasonably clean. Any sur- 
plus of lead arsenate residue in 
the waxing bath will cause the 
emulsion to break down. The 
emulsion is usually applied cold 
but dries faster and may give 
slightly better results if heated 
to a maximum temperature of 
80 to 90 degrees F. To wax fruits 


on a small scale, the clean fruits 
are placed in a wire basket and 
dipped into a properly diluted 
wax emulsion, then allowed to 
drain and dry. On a larger scale, 
apples and pears after passing 
through the rinse water of the 
washing machine are impelled 
through a wax tank from which 
they are elevated by a conveyor 
to a dryer. The excess wax drains 
off and returns to the tank. The 
dryer conveys the fruit on rotat- 
ing rollers. Fans above the fruit 
blow a current of air across the 
rotating fruits and they are dry 
enough to be handled by the 
time they reach the grading table. 








Progress in Incubation 


Condensed from American Poultry Journal 


Ralston R. Hannas 


HE history and development 

of artificial incubation is an 

interesting one. The develop- 
ment of the modern incubator is 
largely responsible for the ex- 
pansion that has taken place in 
the poultry business in the last 
30 years. It has made possible 
the modern hatchery and the 
mass production of chicks eco- 
nomically and efficiently. 

Artificial incubation was first 
practiced in Egypt and China 
and is known to have been prac- 
ticed for several thousand years 
before Christ. True, the methods 
used were very crude, such, for 
example, as employing men in 
China to hatch eggs by staying 
in bed and having the eggs pack- 
ed close to the body to get the 
benefit of the body heat. Eggs 
were also hatched by the heat 
produced in the fermentation of 
manure, and, lastly, immense 
ovens were built and heated for 
the express purpose of hatching 
eggs. Some of these ovens exist 
today, and while they are very 
primitive, they do a fairly good 
job of hatching. 

In the year 1750, a man by the 
name of Reumer hatched chicks 
by surrounding a cask containing 
eggs with heating horse manure. 


Just a little later, in 1777, Bonne. 
man, a French physician, estab. 
lished hatching ovens whereby 
heating was conducted from 4 
fire to the eggs by the circulation 
of water. About a century later, 
that is, in 1870, John Champion 
of Berwick-on-Tweed hatched 
eggs by passing two heated flues 
through a large room with the 
eggs placed in the middle of the 
room on a table. 

It was in 1844, that the first 
American incubator was invented 
and was patented in England u- 
der the title of Cantelo’s Patent 
Incubator. It was a hot water 
machine heated by a charcoal fire, 
and the regulating device which 
controlled the temperature in the 
egg chamber was invented by 
Vallee, a Frenchman. It was not 
until 1870, however, when the in- 
cubator began to receive serious 


attention in this country. One of | 


the first patents was awarded to 
Jacob Graves and was followed 
later by James Rankin. There 
was a considerable increase in 
the development of small incuba- 
tors from then on, and much 
credit belongs to Charles Cyphers 
for developing the incubator in 
America. He not only experi- 
mented with them considerably 


Reprinted by permission from American Poultry Journal, Chicago, Illinois, July, 1939 
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but accomplished a great deal 
which reduced the process of in- 
cubation to a practical science. 

The mammoth incubator was 
the next step in the development 
of present day artificial incuba- 
tion. The first mammoth erected 
in this country was said to have 
been built in 1895 by Charles A. 
Cyphers at Stroudsburg, Pa. It 
was a 10,000 egg affair arranged 
in trays in a heated room to a 
height of about 10 feet. The first 
compartment pipe heated mam- 
moth, however, was conceived by 
William Hall, of Pembroke, N. 
Y., who is credited with manu- 
facturing the first mammoth in- 
cubator commercially. About the 
same time, Mr. Candee, of De 
Witt, N. Y., developed a com- 
partment pipe heated mammoth. 

Some men, especially in the 
Frenchtown area of New Jersey, 
built their own sectional incuba- 
tors. There was one, for example, 
at the Rosemont Hatchery, that 
was claimed to be the largest in- 
cubator (at that time) in the 
world, with a capacity of about 
100,000 eggs at one setting. 

A few years later, the cabinet 
type force draft incubator pre- 
sented its appearance. Milo Hast- 
ings, Brooklyn, N. Y., is credited 
with building and operating suc- 
cessfully the first incubator of 
this type in 1911. It was not, 
however, until the early 1920's 
that this type of incubator ap- 
peared on the market under pat- 
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ents granted to Dr. Samuel B. 
Smith, of Cleveland, Ohio, a 
pioneer jn the development of 
force draft cabinet incubators. 
The early cabinet types were 
rather small, having as little in 
one case as 2,400 egg capacity. 
With the growth of the hatchery 
industry, the demand for larger 
incubators increased, so that ma- 
chines with much larger capaci- 
ties were made. The largest one 
has a capacity of 78,000 eggs at 
one setting. Improvements, of 
course, and changes have taken 
place in this type of incubator, 
one of the latest developments 
being the hatcher only. The pur- 
pose of the hatcher is to prevent 
the flying of down from the hatch- 
ing chicks and consequently coat- 
ing of unhatched eggs. When this 
piece of equipment is used, eggs 
are kept ina regular cabinet incu- 
bator and changed over to hatcher 
shortly before hatching time. 
The newer types of incubators 
have done much to increase the 
percentages of hatches that are 
obtained. In the early days of 
artificial incubation, if a poultry- 
man was able to obtain a hatch 
of 50% of the total number of 
eggs set, or even 50% of the 


number of fertile eggs set, lie 
considered he was doing well. 
Present day incubators, on the 
other hand, do much better than 
this, and it is no particular trick 
for hatcherymen to average 70 % 
hatches for the season. 


to 75% 









Length, to 25 


Description 
inches; wing spread, to 5 feet; 
weight, to 444 pounds. Female 
usually much larger than the 





male. Conspicuous because of 
size, ear tufts, yellow eyes, and, 
in flight, because of apparent lack 
of neck and dark color. Not easi- 
ly confused with any other owl. 

Where found—In_ densely 
wooded areas though sometimes 
found in good-sized cities. Rarely 
in the great open spaces. 

Range—Breeds from Ontario 
to New Brunswick and south to 
Florida and Texas; replaced to 
west by subspecies which extend 
range through wooded Canada, 
to northern Mexico. 

Relations and life history— 
American species and subspecies, 
10. Family Strigidae. Begins nest- 
ing in January. Nest of sticks and 
leaves, in cave, hollow tree or in 
nest of hawk, crow or squirrel. 
Eggs, white, 2 to 3, 2.2 by 1.8 
inches; hatch in 21 to 28 days 
into blind and helpless young. 
Juvenile plumage partially shed 
the first summer. Takes adult ap- 


Are They Vermin? (IV) 


E. Lawrence Palmer 


Prof. of Rural Education, Cornell University 


GREAT HORNED OWL 


(Bubo virginianus virginianus) 


pearance at end of first or second 
year. Wild and untamable. 

Behavior—F ood often includes 
game and poultry. Of 127 stom- 
achs, 65 contained mammals 
other than mice; 31, poultry and 
game birds; 13, mice; 10 insects; 
8, other birds; 2, miscellany; and 
17, nothing. It is probably the 
worst enemy of crows, which are 
pests to farmers. An enemy of 
skunks. Has been known to at- 
tack man but probably through 
error. 

Reaction to heat, light and 
moisture—Active at night when 
a variety of “hoos,” and shrieks 
give it an awesome reputation. 
Normally resident, but in winter 
may move south. 

Relation to man’s interests— 
Probably the worst owl enemy of 
game and poultry and can hardly 
be justified protection in game 
preserves or near chicken farms. 
In the broad sense does not upset 
biologic balance greatly. Not 
protected in New York or 16 
other States. 


Reprinted by permission from Cornell Rural School Leaflet 
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How to Apply Chicken-Pox Vaccine 


Condensed from The Southern Planter 


Harry L. Moore 
Poultry Department, V. P. I. 


HEN an outbreak of 
WA ciicken-pox has occurred 

in a flock of poultry the 
preceding year, or when the 
owner considers that his flock is 
in danger of infection from 
neighboring flocks, it is advisable 
to vaccinate the growing pullets. 
The birds may be vaccinated any 
time between 3 and 5 months of 
age, but they should remain on 
range at least one month after 
the operation. Only vigorous, 
healthy birds that are free of 
parasites should be vaccinated. 

Chicken-pox virus is always 
recommended, except when there 
is danger of birds in production 
becoming exposed to the disease; 
then the pigeon-pox strain may 
be used. When chicken-pox virus 
is used, the “stab” or “stick” 
method is recommended over the 
follicle method. 

In the stab, a narrow, sharp- 
pointed knife or lancet with ad- 
hesive tape wrapped around the 
blade about one-eighth inch from 
the point, is used. Vaccination is 
accomplished by dipping this in- 
strument into a bottle of vaccine 
and making a quick stab sufficient 
to penetrate the skin. The most 
convenient place to vaccinate by 
this method is on the outside of 
the leg above the hock joint 





where the rows of feathers are 
far apart, and the stab can easily 
be made between the rows. 

A variation of the stab method 
recently reported is the use of 
two sewing machine needles push- 
ed through a cork with the points 
about one-fourth inch apart. 
When this instrument is used, 
the wing is stretched out and the 
web is pierced from the under 
side, thus making four vaccina- 
tion points simultaneously through 
the double layer of skin. The 
eyes of the needles retain suffi- 
cient vaccine to make it effective. 
(When the web of the wing is 
used, there may be some danger 
of birds getting combs affected 
before immunity is produced.) 

When vaccinating is done by 
the follicle method, follow this 
procedure: 

Pluck out several feathers 
from the front part of one leg, 
then with a cropped, bristle 
brush, or other suitable applica- 
tor, rub the vaccine into the 
empty feather follicles. 

The reaction denoting a so- 
called “vaccination take” may be 
noticed in from one to two weeks. 
The place of vaccination will 
show inflammation, later the for- 
mation of a scab, which will drop 


off in from 20 to 30 days. 





For the Farmer’s Library 


These books are recommended as outstanding in their 
field: 


Poultry Husbandry 


By Morley A. Jull, Professor of Poultry Husbandry, Univer. 
sity of Maryland. Published by McGraw, Hill & Co. $3.50, 


(See Farmers Digest, July, 1939) 


Feeds and Feeding 


By F. B. Morrison, Professor of Animal Husbandry and 
Animal Nutrition, and head of the Animal Husbandry De- 


partment, Cornell University. Published by the Morrison 
Press. $5.00. 


(See Farmers Digest, this issue) 








For the convenience of our readers, books listed may be purchased 
through the Farmers Digest, Dept. D, Ambler, Pa. 
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NO ONE CAN DO YOUR READING — 
FOR YOU ) 


You can hire a man to plough your fields. 
You can delegate much of your farm work to others, 2 
But you have got to do your own reading. 


Many an interesting article and many a helpful report 
which touch vitally upon the problems within your fences 
appear in farm magazines and bulletins which you never” 

see. The Editors of Farmers Digest see and read them. 

T abe the past year the Farmers Digest has sent to i 
subscribers 322 articles covering all phases of agriculture . 
selected from more than 200 farm publications. 

If you have found the Farmers Digest to be val 
we will appreciate it if you will mention it to your 
for a word of personal recommendation carries 
weight. In helping to make the Digest more widely know: 
you will be increasing its usefulness, and your friends wil 
be grateful to learn of this new and excellent source o 
information on farm problems. “a 

The Farmers Digest is an ideal gift for the farmer, wi 
is busy from sunup to sundown and has little time to 
and for the business man whose farm is a keen source 
interest and pleasure. 

We will be glad to send sample copies to anyone 
you may care to suggest. 
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